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PREFACE. 


The  text  which  forms  this  volume  consists  of  reprints  of  the  several  papers 
contributed  by  me  to  the  ‘ Annals  of  Natural  History,’  wherein  they  ap- 
peared at  intervals  extending  over  a period  between  September  1860  and 
May  1869  ; these  are  now  here  collected,  revised,  and  accompanied  by  the 
plates  intended  to  illustrate  the  subjects  referred  to.  Among  them  will 
be  found  a monograph  of  the  Calyceracea,  with  analyses  of  the  peculiar 
structure  of  that  family ; also  observations  on  the  carpical  structure,  orga- 
nization, and  affinities  of  the  Bignoniacecs  and  Crescentiacea,  followed  by 
descriptions  of  the  genera  Adenocalgmna  and  Tanaecium,  and  of  some  of 
then’  species.  At  the  time  these  were  made,  I had  carefully  examined  and 
defined  the  limits  of  most  of  the  genera  of  that  family,  intending  to  continue 
their  publication  thus  commenced ; but  I suddenly  desisted,  out  of  respect 
to  Dr.  Seemann,  who  I learned  was  then  engaged  in  a similar  task.  In 
1863,  however,  I furnished  an  outline  of  some  of  my  proposed  genera  and 
species,  in  the  ‘ Proceedings  of  the  Royal  Horticultural  Society  ’ for  that 
year,  on  the  occasion  of  determining  the  Bignoniaceous  plants  collected  in 
Brazil  by  Mr.  Weir  for  that  Society.  Finally  I thought  it  woidd  best  serve' 
the  interests  of  science  to  hand  over  all  my  notes,  drawings,  analyses,  and 
specimens  to  M.  Bureau,  who  has  been  for  some  time  engaged  in  pre- 
paring an  elaborate  monograph  of  the  BignoniacecB  for  the  great  work, 
the  ‘ Flora  Brasiliensis.’  In  the  meanwhile  my  memoir  on  Crescentia  has 
appeared  in  the  ‘ Linnean  Transactions.’ 

As  there  was  much  uncertainty  about  the  plants  actually  employed  in 


IV 


PREFACE. 


the  production  of  the  celebrated  IMate,  or  Paraguay  Tea,  a noted  article  of 
commerce  still  extensively  consumed  in  Brazil,  Paraguay,  the  several 
Argentine  provinces,  Chile,  Peru,  and  Bolivia,  in  the  same  Avay  that  the 
Tea  of  China  is  used  in  Europe,  I succeeded  in  obtaining  from  the  re- 
nowned Bonpland,  who  resided  many  years  in  Paraguay,  authentic  speci- 
mens of  these  plants,  verified  by  his  own  handwriting : these  typical 
plants,  as  well  as  those  employed  in  Brazil,  are  here  described  and  figured, 
together  with  some  other  genera  of  the  Aquifoliacea  allied  to  them. 

The  genus  Goupia,  the  structure  of  which  was  not  well  understood,  is 
here  figimed,  with  a complete  analysis,  and  its  affinities  considered. 

All  the  South-American  forms  of  Ephedra  known  to  me  are  here  also 
figured  and  described,  and  careful  analytical  details  of  the  structure  of 
this  genus  are  shown.  A review  is  also  given  of  the  opinions  of  different 
botanists  in  regard  to  the  structure  and  affinities  of  the  Gnetacece,  and 
numerous  facts  are  offered  to  invalidate  the  views  of  those  who  place  the 
family  among  true  Gymnosperms.  I have  endeavoured  to  show  that 
Ephedra  cannot  be  regarded  as  a Gymnosperm  under  any  legitimate  point 
of  view,  particularly  as  it  has  neither  naked  ovules  nor  naked  seeds,  and 
as  by  its  organization  it  can  only  be  considered  very  distantly  allied  to 
CojiifercB  and  Cycadaceae.  I have  pointed  out  that  it  has  a calycine  deve- 
lopment assuming  the  form  of  an  involucre,  a regular  petaloid  perigonium 
(or  tubular  corolla),  and  determinate  raonadelphous  stamens  in  the  male 
flowers ; while  the  female  flowers  have  a similar  calycine  development,  the 
ultimate  pair  containing  two  ovaries,  with  a depressed  style  and  an  open 
stigma,  each,  when  matiured,  producing  a fruit  with  a coriaceous  pericar[) 
enclosing  a single  albuminous  embryonary  seed  covered  by  two  distinct 
integuments.  This  organization  has  ample  claims  to  be  considered  truly 
exogenous,  exhibiting  a far  higher  order  of  development  than  the  Conifera', 
Cycadaceee,  or  even  Myricacere  and  other  amental  orders,  approaching  in 
these  respects  nearer  to  Uriicacea,  with  which  it  agrees  in  many  correla- 
tive features,  notably  in  the  presence  of  cystoliths  or  spicular  fibres  in  its 
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leaves  and  involucres.  These  considerations  have  been  wholly  ignored  by 
the  distinguished  author  of  the  Gymnospermous  orders  in  a recent  volume 
of  the  ‘ Prodromus  ’ of  De  Candolle,  where  their  organization  is  expounded 
upon  the  very  limited  views  of  the  older  botanists.  The  many  striking 
points  of  analogy  between  Ephedra  and  Casuarina,  especially  in  their  habit 
and  floral  structure,  are  here  sufiiciently  indicated  to  show  the  considerable 
degree  of  affinity  that  exists  between  them : the  details  of  the  seminal 
structure  of  Casuarina,  which  I analyzed  with  great  care,  will,  I think,  be 
found  more  correct  than  the  description  lately  given  by  Prof.  Miquel  in 
the  same  volume  of  the  ‘ Prodromus.’ 

I have  also  contributed  a monograph  of  the  Tricuspidarieee. 

Many  details  are  given  towards  a knowledge  of  the  structure  of  the 
HeliotropiacecB,  a description  of  the  new  genus  Cochranea  being  added 
and  the  hitherto  doubtful  genus  Messerschnidtia  defined. 

In  succession  the  various  South- American  forms  of  the  Ehretiaceee  have 
been  carefully  analyzed,  especially  with  regard  to  their  carpical  organiza- 
tion and  the  peculiar  development  of  the  ovary  and  seeds ; at  the  same 
time  the  characters  of  the  several  genera  are  amply  described,  and  illus- 
trated by  separate  drawings. 

The  next  or  third  volume  of  these  ‘ Contributions  ’ wiU  be  wholly  occu- 
pied by  my  Monograph  of  the  Menispermacece,  which  has  now  been  some 
time  in  type,  awaiting  the  completion  of  about  sixty-five  plates,  in  illus- 
tration of  the  peculiar  structure  of  each  genus  of  that  family. 

84  Addison  Road,  Kensington. 
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On  the  Calycerace^. 

The  small  order  of  the  Calyceracea  is  little  known  : it  is,  how- 
ever, of  great  interest  to  the  systematic  botanist,  because  it  con- 
stitutes the  connecting  link  between  the  extensive  family  of  the 
Composites  and  the  contiguous  orders  of  the  Dipsacecs  and 
Valerianacees.  It  exhibits  also  many  points  of  structure  which 
are  exceedingly  curious. 

It  was  first  instituted  as  a distinct  family  by  Mr.  Kobert 
Brown,  under  the  title  of  the  Calycerece,  in  a memoir  read  before 
the  Linnsean  Society  in  Feb.  1816,  when,  with  his  extraordinary 
acumen,  that  most  distinguished  of  botanists  was  able  to  deter- 
mine, from  very  incomplete  specimens,  its  principal  and  most 
essential  characters.  Nearly  about  the  same  time,  Cassini,  while 
engaged  in  numerous  investigations  in  the  family  of  the  Compo- 
sites, noticed,  in  the  genera  Calycera  and  Boopis,  a considerable 
difference  of  structure;  he  therefore  separated  them  into  a 
small  order,  for  which  he  proposed  the  name  of  Boopidcs.  This 
memoir  was  read  before  the  French  Academy  in  August  of  the 
same  year. 

From  the  admirable  remarks  of  Mr.  Brown  on  this  subject  *, 
and  the  subsequent  very  complete  analysis  by  M.  Richard,  in 
1820t,  of  the  whole  family,  which  then  consisted  of  only  five 
species,  representing  three  genera,  we  possess  nearly  all  the 
information  hitherto  published  respecting  the  structure  of  the 

* Linn.  Trans,  xii.  p.  135.  t Mem.  Mus.  vi.  p.  75. 
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order.  A few  years  later  (in  1831)  Lessing  described  two  new 
species  from  Sellow’s  Brazilian  collections,  and  also  two  others 
brought  from  Chile  by  Poppig : the  characters  of  these  last  were 
afterwards  given  in  fuller  detail  by  Poppig  himself  in  1835  *. 

These  descriptions  added  nothing  to  our  previous  knowledge 
of  the  structure  of  the  order.  DeCandolle,  in  the  following 
year  (1836),  gave,  in  his  ‘Prodromus,^  a monograph  of  the 
whole  family,  and  in  a very  succinct  manner  gave  the  characters 
of  the  ten  species  (all  then  known),  which  he  arranged  under 
four  genera.  Some  years  ago,  I proposed  the  genus  Nastanthus, 
the  type  of  which  I found  in  the  Cordillera  of  Chile  in  1825, 
and  of  which  1 then  made  a drawing  with  structural  details ; 
since  then  I have  added  ten  other  species  to  this  genus.  I also 
indicated  the  existence  of  another  new  genus,  Anomocaiyus, 
which  I had  long  before  founded  upon  a plant  of  Cuming’s 
collection  in  Chile,  to  which  I now  add  six  other  species.  The 
genus  Leucocera  of  Turczaninowf  is  inadmissible,  as  it  rests 
only  upon  a species  of  Boopis  previously  described  by  Poppig 
and  Lessing.  In  the  same  manner,  the  Acarpha  of  Dr.  Grise- 
bach  J must  be  referred  to  Boopis,  and  the  Gymnocavlus  § of  Dr. 
Philippi  to  Calycera,  upon  grounds  that  will  presently  be  shown. 

The  CalyceracecR  have  many  characters  in  common  with  the 
Composite.  Their  flowers,  often  intermixed  with  setaceous  paleie, 
are  aggregated  upon  a general  receptacle,  which  is  enclosed 
within  an  involucre  of  bracteiform  leaflets  more  or  less  combined 
in  one  series  : the  ovary  is  constantly  inferior ; the  calyx,  which 
is  adnate  to  it,  has  a free,  genei’ally  5 -toothed  border ; the  corolla 
is  tubular,  the  lobes  of  its  border  being  valvate  in  aestivation, 
and  possessing  the  same  peculiar  system  of  nervation  as  the 
Composites ; their  anthers,  in  like  manner,  are  syngenesious ; 
their  ovary  is  also  inferior,  l-celled,  and  1-ovular  j and  the  fruit 
is  a dry  aebsenium  surmounted  by  the  indurated  and  enlarged 
teeth  of  the  calyx.  They  differ  essentially,  however,  in  the 
structure  of  the  ovary,  the  ovule  being  suspended  from  the  apex 
of  the  cell  (not  erect) ; in  their  achsenia  being  crowned  by  the 
calycine  teeth,  often  elongated  into  rigid  spines  (not  surmounted 
by  a pappus) ; in  their  seeds  containing  a copious  albumen,  and 
a terete  embryo,  the  radicle  of  which  usually  exceeds  the  coty- 
ledons in  length,  the  radicle  pointing  to  the  apex  of  the  cell 
(not  to  its  base)  ; their  anthers,  too,  are  deficient  of  the  apical 
expansion  of  the  connective,  usually  found  in  Composites..  They 
are  all  herbaceous  plants,  natives  of  South  America,  mostly 
growing  in  elevated  and  arid  situations  in  the  Andes  of  Chile ; 

* Nov.  Gen.  et  Spec.  i.  p.  21,  tab.  33  & 34. 

t Bot.  Zeitung,  xxxi.  p.  712. 

+ Diagn.  PI.  Lechler,  p.  38.  § Linnaea,  xxviii.  p.  705. 
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two  species  extend  into  the  Cordillera  of  Peru ; three  are  found 
near  the  Straits  of  Magellan ; seven  others  on  the  eastern  por- 
tion of  the  continent,  bordering  on  the  Rio  de  la  Plata  and  the 
Rio  Grande;  and  another  extending  beyond  the  line  of  the 
Southern  Tropic,  growing  along  the  sea-shore  of  Rio  de  Janeiro, 
and  as  far  to  the  northward  as  Bahia. 

Some  points  of  their  structure  are  yet  considered  to  be  ambi- 
guous, opposite  views  in  regard  to  them  having  been  held  by 
Brown  and  Richard,  which  I will  endeavour  to  reconcile  and 
explain.  The  stamens,  always  equal  in  number  to,  and  alternate 
with  the  segments  of  the  corolla,  have  their  anthers  free  at  their 
summits,  but  confluent  by  their  margins  towards  their  base 
into  a syngenesious  ring : the  summits  of  the  flve  filaments  are 
quite  free,  but  are  combined  below  into  a cylinder,  which  is 
adnate  to  the  tube  of  the  corolla  above  its  middle,  while  the  base 
of  this  tube  is  seated  upon  a prominence  which  crowns  the  sum- 
mit of  the  ovary,  and  bears  the  style.  Upon  the  tube  of  the 
corolla,  just  below  the  apparent  attachment  of  the  free  portion 
of  the  filamentous  ring,  are  seen  five  coloured  fleshy  glands, 
alternating  with  the  stamens.  Mr.  Brown  remarks  * that  this 
and  other  peculiar  characters  distinguish  the  Calyceracea  from 
the  hermaphrodite  flowers  of  the  whole  order  of  the  Composite  : 
viz.  “ the  accretion  of  the  base  of  the  style  with  the  tube  of  the 
corolla,^’  " the  aj)sence  of  the  epigynous  disk  or  nectarium,”  and 
the  perfectly  unilocular  space  of  the  anther-lobes ; besides  these, 
the  corolla  is  continuous  with,  and  not  jointed  to,  the  ovarium  ; 
the  anthers  are  deficient  of  any  membranaceous  expansion  of 
theii’  summits,  and  the  stigma  is  constantly  undivided.  Mr. 
Brown  further  remarks  that,  in  Calyceracece,  “ the  absence  of  an 
epigynous  disk  is  a necessary  consequence  of  the  accretion  of 
the  base  of  the  style  with  the  tube  of  the  eorolla;”  and  it  appeared 
to  him  that  a modification  of  the  same  organ  may  be  traced  in 
the  five  thickened  areolae  observable  within  and  near  the  base  of 
the  tube  formed  by  the  filaments  in  Acicarpha  spathulata,  and 
much  more  distinctly  in  Boopis  balsamitcefolia,  where  they  have 
the  appearance  of  five  adnate  fleshy  bodies  alternating  with  the 
filaments  f he  adds  that  the  condition  above  alluded  to  “ may 
be  considered  as  formed  of  a series  of  modified  stamina.^' 

M.  Richard,  in  his  admirable  memoir  before  mentioned,  com- 
bated with  great  ingenuity  the  opinion  of  Mr.  Brown,  and 
maintained  J that  this  “ aeeretion  of  the  base  of  the  style  with 
the  tube  of  the  corolla,”  and  “ the  absence  of  an  epigynous  disk 
or  nectarium,”  are  contradictory  definitions.  He  endeavoured  to 

* Linn.  Trans,  xii.  p.  137.  t Linn.  Trans,  xii.  p.  140. 

.f  Mem.  Mus.  vi.  p.  6/. 
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show  that  the  apical  protuberance  in  question  is  a true  epigy- 
nous  disk ; or,  if  it  be  not  rigorously  demonstrated  to  be  a true 
disk,  it  bears  at  least  the  closest  analogy  with  that  organ,  for  it 
appears  to  supply  its  place*. 

Whatever  be  the  nature  of  the  glandular  areoles,  a careful 
examination  of  the  whole  structure  leads  me  to  conclude  that 
they  belong  to  the  region  of  the  staminal  tube,  and  not  to  that 
of  the  corolla,  as  Richard  was  inclined  to  believe,  referring  to 
Echinops,  by  way  of  analogy,  where  similar  areolar  glands  exist 
in  the  bottom  of  the  border  of  the  corolla.  In  Calycera  and 
Boupis,  as  examined  by  Brown  and  Richard,  where  these  bodies 
appear  on  the  tube  of  the  corolla,  below  the  point  of  apparent 
insertion  of  the  filamentous  ring,  we  easily  ascertain  the  truth 
by  laying  hold  of  any  portion  of  this  ring,  and  tearing  it  away 
downwards  from  the  corolla : we  find  the  areolar  glands  come 
away  with  the  filaments,  showing  that  they  form  no  part  of  the 
corolla.  This  fact  is  fmther  established  beyond  doubt  in  Nast- 
anthus  and  Anomocarpus,  where  the  same  glands  are  found 
seated  upon  the  free  portion  of  the  filamentous  ring,  above  the 
point  of  its  insertion  upon  the  corolla. 

In  regard  to  the  prominent  tubercle  which  crowns  the  ovary 
in  all  the  Calyceracece,  which  Richard  held  to  be  a disk,  all  that 
I have  seen  tends  to  a conclusion  at  variance  with  the  precept  of 
Mr.  Brown,  which  attributes  to  the  flower  in  this  family,  as  its 
essential  character,  “ the  absence  of  an  epigynous  disk,^'’  and,  as 
“ a necessary  consequence  ” of  this  character,  “ the  accretion  of 
the  base  of  the  style  to  the  base  of  the  corolla.”  We  have  strong 
presumptive  evidence  of  the  actual  presence  of  an  epigynous 
disk,  analogous  to  that  in  Compositce ; and  it  may  be  inferred 
that  the  “ accretion”  above  mentioned  arises  from  its  intervention 
and  confluence,  both  with  the  base  of  the  style  which  it  sur- 
rounds, and  with  the  tube  of  the  corolla,  over  the  inner  surface 
of  which  it  is  spread  to  a considerable  extent,  so  that  when  the 
corolla  falls  ofi"  we  always  find  the  bottom  of  the  tube  closed,  as 
if  by  a plug,  owing  to  its  presence.  The  nature  of  the  five 
areolar  glands  is  somewhat  connected  with  this  consideration : 
they  are  always  alternate  with  the  stamens ; and  then’  origin  may 
be  attributed  to  two  sources  : either  they  may  be  viewed,  as 
Mr.  Brown  regarded  them,  as  a row  of  additional  abortive  sta- 
mens ; or  they  may  be  considered  as  glandular  protuberances 
appertaining  to  a disk  extended,  in  the  manner  above  mentioned, 
over  the  inner  surface  of  the  tube  of  the  corolla.  The  former 
view  will  not  stand  the  test  of  analogy,  when  compared  with  the 
numerous  and  varied  developments  seen  in  the  neighbouring 


* Mem.  Mus.  vi.  p.  72. 
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order  Composite ; and  the  latter  suggestion  may  be  adopted 
without  having  recourse  to  the  idea  that  the  glands  are  “ a series 
of  modified  stamens.^^  In  regard  to  the  existence  of  such  a disk 
as  I have  suggested,  we  have  some  evidence  in  Nastanthus,  where 
we  find  the  usual  confluence  of  the  lower  half  of  the  staminal 
filaments  into  a monadelphous  tube  [tubillus  of  Richard),  which 
soon  becomes  adnate  to  the  tube  of  the  corolla : we  find  in  the 
mouth  of  this  “ tubillus  ” an  internal  row  of  minute,  free,  linear 
hyaline  teeth,  alternating  with  the  upper  or  free  portions  of  the 
filaments,  rounded  at  their  apex,  and  connected  together  by  an 
acute  sinus ; they  evidently  form  an  inner  whorl  with  the  fila- 
ments, and  do  not  intervene  between  them.  These  teeth  bear 
more  the  semblance  of  abortive  stamens  than  the  areolar  glands; 
but  the  same  reasoning  which  leads  to  the  rejection  of  such  a 
nature  for  the  one  will  deny  it,,  to  the  other.  We  may  with 
greater  probability  consider  these  teeth  as  constituting  the 
margin  of  such  an  adnate  disk  as  I have  suggested,  the  presence 
of  which  is  supported  by  much  collateral  evidence ; and  we  may 
moreover,  with  great  reason,  attribute  to  the  existence  of  this 
disk  the  cause  of  the  confluence  of  a portion  of  the  filaments 
into  a “ tubillus,”  or  monadelphous  ring,  while  all  the  portions 
of  the  same  filaments  beyond  the  limit  of  the  disk  remain  free. 
In  Acicarpha,  where  the  disk  appears  to  be  earned  up  to  the  ex- 
tremity of  the  filaments,  so  that  they  are  entirely  monadelphous, 
there  is  seen  a thickening,  called  by  Richard  an  “ epinema,” 
which  may  be  conceived  to  be  the  margin  of  the  disk,  and  which 
gives  the  anthers  the  appearance  of  being  articulated  upon 
the  filaments ; but  this  does  not  occm-  in  the  other  genera  of 
the  family,  where  the  filaments  are  free  at  their  apex. 

Although  in  Calyceracece  the  corolla  at  length  falls  off  from 
the  summit  of  the  apical  tubercle  of  the  seed,  the  fact  cannot 
be  denied  (as  was  demonstrated  by  Richard  and  confirmed  by 
Brown),  that  the  tube  of  the  corolla,  in  all  stages,  is  continued 
downwards  over  the  entire  surface  of  that  tubercle.  If  we  cut 
through  any  Calyceraceous  achsenium  before  the  fall  of  the 
corolla,  by  a longitudinal  section,  we  find  that  this  tubercle 
consists  externally  of  such  a continuation  of  the  corolla,  lined 
with  an  intermediate  fibrous  stratum,  having  in  the  centre  a 
thickish  white  cylindrical  cord,  continuous  with  the  style,  and 
all  three  are  agglutinated  into  one  body.  It  is  from  the  bottom 
of  this  cord  that  the  seed  is  suspended,  by  a short  funicle,  in  the 
summit  of  the  cell.  This  cord  can  neither  be  considered  as  a 
portion  of  the  funicle,  which  is  continuous  with  it,  nor  as  a part 
of  the  style,  although  it  is  articulated  with  the  latter  and  also 
continuous  with  it ; it  is,  in  truth,  the  placentary  development 
destined  to  give  origin  to  the  suspended  ovule. 
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The  seed  in  Nastanthus  is  deeply  5-grooved,  its  salient  lobes 
corresponding  to  and  continuous  with  the  round  and  concave 
teeth  of  the  calyx.  If  we  make  a transverse  section  across 
the  achsenium,  we  find  in  the  bottom  of  these  grooves  no  meso- 
carpic  space  between  the  thin  endocarp  and  epicarp;  so  that 
the  external  diameter  of  the  seed  in  that  part  httle  exceeds  that 
of  the  apical  tubercle;  but  the  salient  lobes  or  wings,  which 
extend  from  the  calycine  teeth  to  the  base,  are  often  more  than 
thrice  that  diameter;  and  the  space  between  the  epicarp  and 
endocarp  in  these  wings  is  filled  with  a pithy  medulla,  no  trace 
of  which  exists  in  the  intervals  of  the  grooves.  There  are  seen 
in  this  section  ten  very  distinct  longitudinal  nerves  upon  the 
endocarp,  five  of  which  are  opposite  the  grooves,  the  other  five 
being  alternately  placed  opposite  the  wings,  all  of  them  at  equal 
distances  : in  the  longitudinal  section  these  ten  nerves  are  seen 
to  run  parallel  to  one  another  from  the  base  to  the  apex,  and  to 
pass  through  the  apical  tubercle,  forming  the  intermediate  fibrous 
stratum  above  mentioned.  At  the  summit  they  all  seem  com- 
bined in  a plexus,  whence  are  thrown  out  the  nourishing  threads 
to  the  placental  cord  for  the  support  of  the  ovule  and  for  the 
production  of  the  raphe ; while  other  portions  branch  off  through 
the  style  and  the  epigynous  disk,  thus  giving  rise  to  the  nervures 
of  tracheal  vessels  destined  to  assist  in  the  growth  of  the  sta- 
mens, and  also  furnishing  the  longitudinal  nervures  of  the 
corolla.  We  thus  perceive  the  nature  and  function  of  the  apical 
tubercle,  and  can  well  imagine  how  the  corolla  falls  away  at  a 
very  late  period,  by  a circumscissile  line  across  the  plexus,  and 
also  why  it  carries  away  the  disk  with  it. 

In  the  Calyceracece  the  segments  of  the  corolla  always  alter- 
nate with  the  lobes  of  the  calyx,  and  the  stamens,  again,  recipro- 
cate with  those  segments.  The  tube  of  the  corolla  is  furnished 
wnth  ten  parallel  neryures,  originating  at  the  base,  as  above 
described,  five  running  through  the  median  line  of  the  segments 
and  terminating  in  a gland  at  their  apex,  the  other  five  alter- 
nating with  them,  and  nearly  reaching  the  angle  of  each  sinus, 
before  which  they  bifurcate  and  throw  off  on  each  side  a nervure, 
which  runs  parallel  with  each  margin  of  the  segments,  and  all 
anastomose  with  the  median  nerves  at  their  termination.  I have 
mentioned  that  the  “ tubillus,’^  consisting  of  the  united  filaments 
and  the  disk,  though  agglutinated  below  to  the  tube  of  the 
corolla,  may  be  separated  throughout  the  whole  length  of  this 
confluence  by  laceration,  when  it  appears  furnished  with  flve 
■longitudinal  nervures,  which  run  from  the  base  and  through  the 
free  portions  of  the  filaments  to  the  anthers  : these  nervures  are 
therefore  opposite  to  the  five  shorter  nerves  of  the  corolla  which 
lead  to  the  sinus  between  eveiy  two  segments;  but,  though 
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apparently  confounded,  they  are  distinct  from  them,  as  shown 
when  the  “ tubillus  ” is  drawn  away  from  the  corolla. 

There  is  a peculiarity  of  structure  in  Nastanthus  and  Ammo- 
carpus,  and,  in  a less  degree,  in  most  genera  of  the  family, 
which  is  most  distinctly  visible  in  the  polliniferous  flowers  of 
the  two  genera  just  mentioned : — the  tube  of  the  corolla  and  the 
segments  of  its  border  appear  to  consist  of  two  distinct  parallel 
laminse,  with  a vacant  space  between  them,  as  if  the  entire  sub- 
stance of  a very  thick  mesoderm  had  disappeared  by  absorption 
or  desiccation,  leaving  only  a small  quantity  of  cellular  tissue 
consolidated  in  the  apex  of  the  segments,  under  the  form  of  a 
glandular  callus,  which  apical  callus  is  a constant  feature  through- 
out the  family.  This  separation  of  the  two  surfaces  is  greater 
in  the  segments  than  in  the  tube ; the  outer  face  is  very  convex, 
forming  a prominent  gibbous  hood  about  the  inner  face,  which 
is  nearly  flat : these  two  laminse  are  perfectly  united  at  the  edges 
of  the  segments ; the  outer  one  is  very  thin,  hyaline,  reticulated, 
and  contains  no  nervures ; the  inner  one  is  more  opake,  coloured, 
and  is  furnished  with  the  nervures  above  described.  This  struc- 
ture is  confii’med  by  the  observation  of  Dr.  Philippi  (Linnsea, 
xxviii.  709)  in  his  diagnosis  of  Boopis  {Nastanthus)  Guyana  and 
of  Boopis  (Nastanthus)  compact  a,  wdierein  he  describes  the  corolla 
as  being  “ breviter  subcylindrica,  membrana  externa  hyalina  ab 
interiori  viiidi  remota.’’ 

Another  character  of  the  Calyceracea,  which  serves  to  distin- 
guish this  family  from  the  Composite,  is  deserving  of  some  no- 
tice. Throughout  the  latter  order,  the  style  is  bitid  at  its  apex, 
and  each  branch  is  furnished  towards  its  extremity  wuth  a stig- 
matic  surface,  and  frequently  also  with  collecting  hairs,  that 
assist  in  the  transmission  of  the  pollinic  influence.  On  the  con- 
trary, in  Calyceracea  the  style  is  undivided,  clavate,  and  solid  at 
the  extremity,  and,  though  here  covered  with  a rugose  surface, 
is  quite  deficient  of  any  collecting  hairs.  Although  the  ovary 
in  both  cases  is  1 -locular,  the  inference  may  be  drawm  from  the 
above  circumstances,  that  the  normal  condition  of  the  ovary  in 
the  one  case  is  to  be  2-ovular,  and  in  the  other  1-ovular;  and 
though  we  have  no  positive  proof  of  this  conclusion,  many  cir- 
cumstances tend  to  favour  the  opinion  of  the  biovular  tendency 
of  the  ovary  in  Composite.  The  placentary  point  of  attachment 
of  the  solitary  erect  ovule  is  always  upon  one  side  of  the  base  of 
the  cell ; and  hence  it  may  be  assumed  that,  as  there  are  two 
stigmata,  another  placentary  point  normally  existed,  which  has 
been  suppressed  * ; this  idea  is  again  confirmed  by  the  fact  that 
in  many  of  the  achsenia  of  Composites  two  parallel  grooves  or 

* A similar  view  has  been  advocated  by  Mr.  B,  Clarke  (Ann.  Nat.  Hist. 
2 ser.  xi.  p.  45(1). 
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longitudinal  lines  are  seen  upon  the  face  opposite  to  the  axis 
of  the  capitulum,  which  probably  indicate  the  line  of  junction 
of  two  carpels,  united  thei’e  by  their  margins,  without  any  intro- 
flexure  or  tendency  towards  forming  a dissepiment ; and  it  is 
probable  that  branches  of  the  corda  pistillaris  from  each  stig- 
matic  lobe  run  along  these  sutural  edges  of  the  carpels,  as  in 
the  Capparidacece  for  instance.  From  the  same  circumstance 
we  may  also  infer  that  the  normal  condition  of  the  ovary  is  not 
2-locular  with  an  intervening  dissepiment ; for  in  such  case  the 
suppressed  cell  and  the  axis  would  be  represented  by  a single 
longitudinal  line.  This  inference  is  of  course  only  hypothetical, 
but  the  suggestion  is  worthy  of  being  kept  in  view. 

In  Calyceracece  the  flowers  in  the  same  capitulum  are  not  all 
fertile;  for  many  of  them  are  sterile  and  polliniferous,  which  are 
promiscuously  mixed  with  the  fertile  or  hermaphrodite  ones.  In 
Acicarpha,  however,  there  is  some  exception  to  this  rule ; for  the 
superior  or  more  central  florets  are  all  sterile,  while  the  more 
external  series  are  hermaphrodite  and  fertile. 

I have  observed  in  Nastanthus,  where  the  florets  are  promis- 
cuously intermixed,  that  the  flowers  first  produced  are  not  per- 
fect ; the  tube  of  the  corolla  is  considerably  elongated  into  a 
very  slender  tube,  on  the  outside  of  which  are  seen  five  promi- 
nences indicating  the  five  transparent  areolar  glands,  the  tubillus 
within  being  very  short,  the  filaments  distinct,  and  the  anther- 
cells,  which  are  almost  void  of  pollen,  being  almost,  if  not  quite, 
free ; the  segments  of  the  border  are  of  mueh  thinner  consist- 
ence, and  of  a much  greener  hue : in  these  cases  the  globose 
stigma  is  fully  developed  on  the  summit  of  the  clavate  extremity 
of  the  long  style,  and  the  achaenium  yields  a perfect  seed.  In 
the  flowers  last  produced,  and  intermixed  with  the  former,  the 
tube  of  the  corolla  is  thick,  only  half  the  length  of  the  others, 
and  so  much  thickened  that  the  areolar  glands  become  wholly 
immersed,  and  are  not  perceptible;  and  the  segments  of  the 
border  here  exhibit  the  appearance  of  the  gibbous  double  laminae 
before  described;  the  anthers,  almost  obsoletely  polliniferous, 
are  nearly  free ; the  style  is  only  slightly  swollen  at  the  apex, 
and  deficient  of  the  globose  stigmatic  expansion ; the  achaenium, 
though  attaining  its  full  growth,  does  not  always  produce  per- 
fect seed ; the  corolla,  in  such  instances,  generally  persists  upon 
the  achaenium.  Other  flowers,  again,  are  produced  in  an  inter- 
mediate state,  the  achsenium  maturing  its  seed;  but  then  the 
stigma  is  always  fully  developed,  as  well  as  the  anthers,  which 
are  half  united  at  their  base  into  a syngenesious  ring,  and  the 
corolla  usually  falls  off  soon  after  the  period  of  impregnation. 

In  Boopis,  Gamocarpha,  and  Nastanthus,  the  calycine  lobes 
are  deeply  concave  or  semi-narfcular,  owing  to  their  involution 
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round  the  salient  angles  of  the  ovary,  by  which  they  become 
more  or  less  hollow  or  tubular  within,  their  median  nervures 
being  decurrent  along  the  extreme  angles  of  the  ovary.  AVhen 
the  seed  is  matured,  these  lobes,  being  acute  in  Boopis,  become 
rigid  at  the  point  and  acicular;  in  Nastanthus  they  remain 
rounded,  thick,  and  obtuse ; in  Cahjcera  and  Acicarpha,  where 
the  lobes  are  flatter,  they  greatly  enlarge,  becoming  subulate 
and  rigid,  and  assume  the  form  of  very  long,  sharp,  divaricate 
spines,  of  unequal  length ; in  Anomocarpus,  in  the  same  capitu- 
lum,  some  of  the  achsenia  become  spinescent,  as  in  Calycera, 
while  others  retain  the  form  of  short  rigid  teeth,  as  in  Boopis, 
both  producing  in  hke  manner  perfect  seeds.  In  Nastanthiis 
and  Anomocarpus,  and  sometimes  in  Boopis,  the  surface  of  the 
epicarp  is  reticulated  between  the  nervures  with  transverse, 
crowded,  parallel  and  almost  scalariform  venations,  the  intervals 
often  becoming  swollen  and  assuming  the  appearance  of  trans- 
verse rugse. 

In  Calyceracece  the  florets  are  all  crowded  upon  a broad  fleshy 
receptacle  surrounded  by  an  involucre,  the  leaflets  of  which  are 
in  a single  series  almost  free  from  one  another,  in  Acicarpha-, 
accreted  at  the  base  upon  a large  fleshy  receptacle  in  Calycera 
and  Nastanthus-,  and  confluent  for  the  greater  part  of  their 
length  into  a campauulate  form  in  Boopis  and  Anomocarpus — 
thus  remaining  free  from  the  receptacle,  which  is  small  and 
seated  in  its  centre.  In  the  five  last-mentioned  genera  the  re- 
ceptacle is  flat  or  slightly  convex ; in  Acicarpha  it  is  conical, 
globular,  or  cylindrical  -,  in  Boopis  and  Anomocarpus  it  is  small 
and  greatly  reduced  in  size.  Each  capitulum  is  furnished  mth 
numerous  crowded  flowers ; and  in  most  of  the  genera,  each 
floret  is  furnished  at  the  point  of  its  origin  with  a narrow  elon- 
gated palea,  as  in  Composites ; but  in  Anomocarpus  the  receptacle 
is  almost  epaleaceous,  each  floret  being  inserted  in  an  alveolar 
depression.  In  Gamocarpha  the  palese  are  conjoined  in  numerous 
circles,  from  their  base  half-way  up  their  margins,  the  upper 
portions  remaining  free,  and  these  again  are  united  together  by 
other  palese,  thus  forming  a kind  of  honeycomb  structui’e,  with 
deep  cells  or  nests  spread  all  over  the  receptacle,  several  florets 
being  afiixed  to  the  bottom  of  each  nest.  There  is  some  analogy 
in  this  respect  with  the  structure  in  Gundelia  among  Composites, 
where  there  is  a large  capitulum,  provided  with  a general  invo- 
lucre, which  capitulum  is  composed  of  a great  many  tubular 
involucels  with  a spinosely  dentate  border,  each  containing  3-7 
florets ; the  greater  part  of  these  involucels  are  agglutinated 
together  in  a honeycomb-like  cylindrical  head,  and  fixed  upon 
an  elongated  central  receptacle;  these  involucels  maybe  con- 
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sidered  as  composed  of  two  or  more  paleae  united  by  their  mar- 
gins into  a dentate  tube,  as  is  shown  in  the  last  whorls,  where 
these  tubes  are  quite  free  from  one  another.  In  Calycera  the 
capitulum  is  seated  upon  a long  scape,  the  leaves  being  radical ; 
in  Acicarpha,  and  frequently  in  Boopis,  where  the  plant  has  many 
branching  leafy  stems,  a capitulum  issues  from  each  alternate 
axil,  upon  a rather  short  peduncle.  In  Anomocarpus,  in  three 
species,  the  capitula  are  nearly  sessile  in  the  remote  dichotomy 
of  the  branchlets ; while  in  another  species  the  axis  of  the  plant 
is  so  completely  depressed  that  aU  the  leaves  become  radical, 
with  its  numerous  sessile  capitula  interspersed  between  them,  so 
that  the  whole  grows  into  a pulviuate  shape  with  a crowded 
mass  of  flowers.  In  Nasianthus  all  the  species  assume  a some- 
what similar  form,  from  an  aggregation  of  its  numerous  capitula, 
each  supported  upon  a very  thick  fleshy  peduncle,  which  bears  a 
single  leaf  near  its  summit,  a little  below  the  level  of  the  invo- 
lucre. 

In  regard  to  the  natural  affinities  of  the  Calyceracem,  nearly 
all  systematic  botanists  are  agreed  in  following  the  indications 
first  suggested  by  the  illustrious  founder  of  the  order,  who 
showed  that  its  closest  alliance  is  with  the  Compositce ; it  has 
consequently  been  regarded  as  holding  an  intermediate  position 
between  that  family  and  the  Dipsacece,  with  which  it  also  accords 
in  its  capitate  involucrated  inflorescence,  its  monopetalous  co- 
rolla, its  inferior  1-celled  ovary  with  an  adnate  calyx,  its  undi- 
vided style  and  simple  stigma,  and  its  solitary  suspended  ovule, 
— its  fruit  being  likewise  a monosperm  ous  achaenium,  crowned 
by  the  persistent  teeth  of  the  calyx,  and  the  embryo  of  its  seed 
imbedded  in  an  ample  albumen.  It  differs,  however,  from  the 
Dipsacem  in  the  peculiar  venation  of  the  corolla,  in  having  its 
filaments  united  at  the  base  into  a monadelphous  ring,  and  in 
its  combined  half-syngenesious  anthers. 

i\Ir.  B.  Clarke  * first  proposed  to  separate  these  families,  by 
some  distance,  in  a natural  system  founded  principally  on  the 
normal  position  of  the  carpels  and  the  relation  of  the  raphe  to 
the  placenta.  Under  his  arrangement,  in  the  monopetalous 
proterocarpous  division  of  Exogens,  he  places  the  Calyceracea  in 
his  Tetragonal  alliance  with  Valerianacece  and  Dipsacece,  while 
Compositce  appear  in  his  Myrtal  alliance,  the  Onagrarial  alliance 
being  interposed  betw^een  them.  It  is  needless  to  say  that  the 
grounds  of  arrangement  in  this  system  are  most  feeble,  as  the 
more  important  considerations  of  floral  and  carpological  struc- 
ture, as  well  as  general  habit,  are  completely  placed  out  of  view. 


* Ann.  Nat.  Hist.  2 ser.  xi.  454-456 
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As  no  other  reason  is  adduced  to  justify  the  separation  of  the 
two  families  in  question,  the  vahdity  of  their  close  affinity  still 
remains  unimpeached. 

Prof.  Agardh  has  likewise  proposed  the  separation  of  the  Caly- 
ceracece  from  the  Composite,  under  a still  moi’e  singular  system 
of  an’angement,  also  founded  principally  upon  the  mode  of  de- 
velopment of  the  ovules  in  different  plants.  He  places  Compo- 
site at  the  end  of  an  alliance  which  embraces  Cycadacee,  all  the 
Conifere,  Ephedracee,  Proteacee,  and  Bruniacee,  and  places 
Calyceracee  in  another  alliance  of  the  most  heterogeneous  kind, 
comprising  Plantaginacee,  Primulacee,  Dipsacee,  and  Gnnnera- 
cee,  the  latter  family  interposing  between  Calyceracee  and  Com- 
posite. The  principal  reason  given  for  this  approximation  of 
Gunneracee  with  Calyceracee  is  the  fact  of  the  single  o\Tile 
being  in  both  cases  suspended  from  the  very  apex  of  the  cell, 
while  in  Dipsacee  the  point  of  its  suspension  is  somewhat  lateral. 
The  view  of  natural  affinities  expounded  in  his  work*  will  not 
stand  the  test  of  investigation ; when  applied  to  the  case  under 
consideration,  we  see  that  Gnnnera,  with  its  monochlamydeous, 
often  dioecious  flowers,  which  are  spicate  or  racemose  and  ebrac- 
teated,  its  two  simple  stamens,  its  divided  style  with  plumose 
stigmata,  its  drupaceous  fruit  and  very  minute  embryo  in  copious 
albumen,  offer  a combination  of  characters  that  place  it  at  a gi’eat 
distance  from  Calyceracee  in  the  system.  Very  similar  reasons 
may  be  adduced  in  objection  to  the  alliance  of  this  family  with 
the  Primulacee  and  Plantaginacee\. 

Bearing  in  view  the  very  numerous  features  of  analogous 
structure  in  the  Calyceracee  and  Composite,  notwithstanding 
the  difference  in  position  of  the  ovule  and  seed,  we  must  con- 
clude that  a very  close  affinity  exists  between  these  two  families. 
So  intimate,  indeed,  is  this  relationship,  that  should  any  new 
system  of  arrangement  be  proposed,  whether  it  be  linear  or 
circular,  which  should  compel  their  becoming  parted  among 
separate  groups  on  account  of  the  different  structure  of  their 
carpels,  they  will  naturally  take  positions  that  will  still  touch 
one  another. 

* Theoria  Syst.  Plant. 

t If  anything  were  wanting  to  show  the  little  practical  value  of  the  affini- 
ties thus  suggested,  we  have  before  us  the  results  of  two  systematists  who, 
starting  upon  almost  identically  the  same  basis,  have  arrived  at  conclusions 
nearly  diametrically  opposed  to  eaeh  other,  and  at  variance  with  the  esta- 
blished views  of  relationship  imiversally  acknowledged  by  botanists. 
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Conspectus  generum. 

, Lobi  calycini  imo  amplejd  et  concavi. 

a.  Lobi  rotundati  incrassati.  Capitula  magna, 
subscaposa.  Receptaculum  magnum,  carno- 

sum.  Involucrum  polyphyllum  1.  Nastanthus. 

aa.  Pales  inter  se  accrets ; lobi  obovati  integri. 

Capitula  minora  et  subscaposa.  Involucrum 

polyphyllum  2.  Gamocarpha. 

aaa.  Pales  omnino  libers.  Involucrum  gamo- 
phyllum. 

* Lobi  lanceolati,  scariosi,  denticulati.  Achs- 

nia  consimilia  3.  Boons. 

**  Lobi  oblongi,  aristati,  in  nonnullis  immu- 
tati,  parvi,  in  aliis  demum  excrescentes  et 
spiniformes.  Acbsnia  bine  dissimilia  ...  4.  Anomocarpus. 
Lobi  calycini  subplani  et  fere  subulati,  demum 
elongati  et  spiniformes. 

b.  Acbsnia  libera.  Receptaculum  magnum,  latum 

et  depressum  5.  Calycera. 

bb.  Acbsnia  sspius  agglutinati.  Receptaculum 

parvum,  sspius  cylintlricum  6.  Acicarpha. 


1.  Nastanthus. 

In  my  last  journey  over  the  lofty  range  of  the  Cordillera  of 
Chile,  in  1825,  I noticed  a very  singular  plant,  of  which  I then 
made  detailed  drawings ; these,  together  with  othere  of  much 
interest,  I showed  to  several  botanists  during  my  visit  to  London 
in  that  year : the  plant  alluded  to  is  the  Calycera  Andina  men- 
tioned in  my  ^Travels,’  ii.  p.  531.  On  my  return  to  England 
in  1838, 1 proposed  it  as  a new  genus,  under  the  name  of  Nast- 
anthus, which  genus  was  adopted  by  Prof.  Lindley  in  his  ‘ Ve- 
getable Kingdom,'  p.  701.  Many  circumstances  have  prevented 
the  publication  of  these  details  till  the  present  moment. 

Nine  species  are  here  enumerated,  all  being  of  a similar  and 
very  distinct  habit,  somewhat  resembling  our  alpine  Cirsium 
acaule  in  their  csespitose  hemispherical  shape.  They  all  grow  in 
very  elevated  situations,  in  dry  rocky  soil,  much  exposed  to  rough 
weather,  in  the  lofty  Cordillera  of  the  Andes  of  Chile,  on  both 
the  eastern  and  western  slopes. 

The  generic  name  is  derived  from  vaerro?,  confertus,  dv6o<i, 
flos,  because  of  the  densely  aggregated  flowers  and  achsenia  in 
each  of  its  capitula,  which,  again,  are  so  closely  crowded  as  to 
give  to  the  plant  the  appearance  of  a cauliflower-head  half  im- 
bedded in  the  ground. 

Nastanthus,  nob. — Involucrum  gamophyllum,  ex  foliolis  ]fluri- 
mis  (10-12)  uniserialibus,  oblongis,  obtusis,  sinuato-subtrilo- 
bis,  crassiusculis,  imo  in  tubum  brevem  confluentibus  constans, 
et  margin!  receptaculi  adnatum.  Receptaculum  magnum. 
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camosum,  subconvexum,  paleolis  lineari-spathulatis,  inter 
flores  exteriores,  paucis  aut  saepe  abortivis.  Flores  dissimiles. 
Calycis  z.A.n9X\dentes  5,  sequales,  rotundati,  concavi,  carnosi,  imo 
saccati. — Flores  fertiles : corolla  tubo  brevi,  crassiuscula,  in- 
fnndibuliformis,  limbo  campanulato,  5-partito,  lobis  camosis, 
oblongis,  subcucullatis,  erectiusculis.  Stamina  5,  inclusa; 
filamenta  imo  in  tubum  brevem  monadelphum  cum  glandulis 
totidem  fauci  insertum  coalita,  superne  libera : antherce  in 
tubum  5-dentatum  syngenesium  connatse.  Stylus  longe  ex- 
sertus,  filiformis,  apice  incrassato-cylindraceus.  Stigma  glo- 
bosum,  papilloso-rugosum.  Ovarium  cylindraceum,5-sulcatum, 
calycis  tubo  arete  adnatum,  et  ejus  lobis  coronatum.  Achce- 
nium  oblongum,  profunde  5-lobum,  lobis  obtusis  spongiosis, 
in  umbone  apicale  breviter  conicum,  1-loculare,  monosper- 
mum.  Semen  ordinis,  pendulum. — Flores  steriles : corollce  tubo 
gracillime  elongato,  2-3-plo  longiore,  fauce  infundibuliformi, 
limbo  campanulato,  5-partito,  lobis  tenuibus,  oblongis,  acutis, 
3-nerviis,  erectiusculis.  Stamina  'm(Ayis,a  •,  filamenta  fertiliorum ; 
anthers  vix  connatse  et  polline  destitutse.  Stylus  subexsertus 
cylindraceo-clavatus,  apice  vix  stigmatosus.  Achtenium  semi- 
inferum,  consimile. 

Herbae  Chilenses  Andicolce  ccespitosce,  radice  fusiformi ; folia  radi- 
calia  plurima,  pluriserialia,  exteriora  petiolata,  oblonga,  inciso- 
dentata  vel  laciniata,  carnosa  aut  submembranacea,  glaberrima, 
\-2>-nervia ; scapi  plurimi  folio  cequilongi,  monocephali,  carnosi, 
late  compressi,  extus  convexi,  scepissime  ad  medium  extus  folium 
solitarium  sessile  gerentes ; capitula  magna  in  caput  magnum 
hemispharicum  creberrime  aggregata.  Flores  albi  vel  pallide 
virescentes. 

1.  Nastanthus  agglomeratus ; — Calycera  Andina,  nob.  olim,  Trav. 
Chile, '\i.  531; — acaulis,  e scapis  numerosissimis  radicalibus 
pluriserialibus  in  massara  bemisphsericara  confertissime  aggre- 
gatis  csespitosa,  radice  fusiformi,  scapis  monocephalis,  car- 
nosis,  late  compressis,  intus  planis,  extus  convexi  s,  et  bine  ad 
medium  folium  solitarium  gerentibus,  seriei  externse  folio  altero 
radicali  donatis;  foliis  oblongis,  obtusis,  imo  cuneatis,  valde 
carnosis,  sicco  submembranaceis,  sinuato-laciniatis,  laciniis 
paucis,  breviter  ovatis,  subobtusis,  imo  in  costam  latam  cras- 
sissimam  decurrentibus,  bine  subsessilibus,  capitula  vix  su- 
perantibus ; capitulis  majusculis  paulo  convexis,  carnosis ; 
involucri  foliolis  circiter  12,  uniseriatis,  rotundis,  erectiusculis, 
apice  obsolete  3-lobis,  imo  ad  receptaculum  connatis. — In 
Andibus  Cbilensibus,  costa  orientali,  altit.  10,000  ped. 

Hanc  speciem  anno  1825  inveni  in  ascensu  vise  excelsioris 

inter  Mendozam  et  Aconcaguara  ad  stationem  “ Las  Cuevas 
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nuncupatum,  locis  apertis  et  asperis  gaudentem.  Radix  fusi- 
formis  5-6  poll.  long.  Planta  Integra,  humo  prona,  formam 
hemisphaericani  6-8  poll.  diam.  e scapis  confertissimis  aggre- 
gatis  semulans.  Scapus  3-4  poll.  long,  interne  planus,  extus 
convexus,  summo  latitudine  fere  capituli,  et  pallide  virescens, 
hinc  ad  imum  gradatim  angustior,  extus  folio  unico  donatus. 
Capitulum  hemisphsericum,  1-1  j poll,  diam.,  involucrum  e 
foliolis  cireiter  12  subtriangularibus,  obtusis,  summo  bisinuatis, 
imo  ad  marginem  receptaeuli  uniserialiter  connatis,  erectiusculis. 
Folia  in  scapis  exterioribus  radicalia,  5 poll.  long,  in  centralibus 
medium  versus  scapi  affixa,  3^  poll,  long.;  lamina  camosa  penni- 
nervis  ad  marginem  petioli  crassissimi  late  decurrens.  Recep- 
taculum  camosum  convexum,  1 poll,  diam.,  flores  numerosis- 
simos  creberrime  fulciens,  quorum  plurimos  abortivos ; denique 
achaeniis  numerosis  densissime  compactis  tectum.  Ovarium 
1^  lin.  long.  Corolla  pallide  virescens  florum  sterilium  2 lin. 
long.,  fertilium  6 lin.  long.,  tubo  ultra  medium  gracillime 
contracto,  superne  campanulato,  Hmbi  laciniis  5 subcucullatis, 
erectis ; stamina  inclusa,  e contractione  corollse  enata ; stylus 
longe  exsertus.  Achaenium  oblongum  2^  lin.  long.,  1 lin.  diam., 
5-angulatum,  inter  angulos  rotundatos  profunde  sulcatum; 
angulis  dentibus  calycinis  rotundatis  concavis  coronatis,  hinc 
apice  umbdicatum,  et  in  centro  processu  conico  porrecto  corol- 
1am  persistentem  ferente  donatum,  nitens,  angulis  medulla  cellu- 
lari  farctis,  1-loculare,  1-spermum ; endocarpio  nitente  10-nervio. 
Semen  funiculo  brevi  pendulum,  teres,  1 J lin.  long.,  ^ lin.  diam.* 

2.  Nastanthus  laciniatus,  n.  sp.; — acaulis,  e scapis  plurimis 
aggregatis  caespitosus,  radice  fusiformi;  folds  ovali-  vel  ob-- 
longo-cuneatis,  obtusis,  grosse  et  irregulariter  laciniato-den- 
tatis,  5-nerviis,  in  petiolum  latum  et  elongatum  attenuatis, 
exterioribus  majoribus,  radicalibus,  scapis  longioribus,  aliis- 
que  gradatim  breiioribus  e basi  scaporum  enatis ; scapis  con- 
gestis,  subcompressis,  carnosis,  sicco  rubiginosis,  saepius  nudis, 
centralibus  brevioribus ; capitulo  majusculo,  involucri  foliolis 
6-8,  triangularibus,  acutis,  serratis,  uniserialiter  ad  recepta- 
culum  accretis;  paleis  foliaceis,  exterioribus  majoribus  et 
latioribus,  centraUoribus  minoribus,  imo  attenuatis. — In 
Andibus  Chilensibus. — v.  s.  in  herb,  meo  et  Hook.,  Los  Palo- 
mares  (GiUies) ; Cordillera  Chile  (Cuming  326) ; Ojos  de 
Agua  (Bridges). 

Radix  fusiformis,  3 poll.  long. ; caules  scaposi,  numerosi,  pa- 
tentim  radiantes,  aggregati,  monocephali,  1^3^  poll.  long. 

* A drawing  of  this  plant  in  its  entire  state,  and  of  the  scape  separately, 
as  well  as  copious  analytical  details,  are  given  in  Plate  43. 
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(sicci),  3 lin.  lati,  subpatentes,  plantam  caespitosam  pronam 
8 poll.  diam.  efformantes ; folia  exteriora  (incluso  petiolo) 
2^-3^  poll,  long.;  lamina  oblonga,  imo  cuneata,  1-1  j poll.  long, 
et  4-11  lin.  lat.  utrinque  dentibus  4 incisa;  petiolus  crassus, 
margine  membranaceus,  2 lin.  lat.,  caulina  1-2  poll,  long.,  pro- 
fundius  laciniata,  3-5  lin.  lat.;  capitulum  9-11  lin.  diam.; 
involucri  foliola  3-angularia,  margine  integro  vel  sinuato- 
dentato  *. 

3.  Nastanthus  pinnatifidus,  n.  sp. ; — acaulis,  e scapis  numerosis 
radicalibus  subbrevibus  csespitosus ; foliis  longe  petiolatis, 
radicalibus,  lamina  oblongo-lanceolata,  sinuato-  et  pinnato- 
partita,  laciniis  lineari-ellipticis,  enervi,  crasso-carnosa,  costa 
media  lata,  subtus  prominente ; petiolo  cum  lamina  sequilongo 
vel  2-plo  longiore,  dilatato,  intus  concavo,  extus  convexo; 
scapis  latis,  carnosis,  petiolo  dimidio  brevioribus,  imo  mono- 
phyllis ; involucri  foliolis  3-angulai'ibus  circiter  8. — In  Andi- 
bus  Chilensibus. — v.  s.  in  herb.  Hook.  (Cuming,  325) ; in 
herb.  Mus.  Paris,  Cordillera  de  Coquimbo  (Gay). 

Radix  crassa;  scapi  plurimi,  aggregati,  1 poll,  long.,  4 lin. 
lat.,  intus  plani,  extus  convexi,  simplices,  imo  foliiferi,  in  caput 
hemisphaericum  3 poll,  diam.,  aut  cum  fobis  radiatim  expansis 
8 poll.  diam.  compacti ; capitulum  in  flore  6 lin.,  in  fructu 
10  lin.  diam. ; involucri  foliola  2-3  lin.  long,  et  lat.  Folia  ex- 
teriora 3-4-serialia,  3^  poll,  long.,  patentissima ; lamina  1 poll, 
long.,  cum  laciniis  6 lin.  lat.,  profunde  laciniata,  laciniis  utrin- 
que 6-7,  2 lin.  long.,  1 lin.  lat. ; petiolus  1^-2|  poll,  long., 
supeme  lin.  lat.,  imo  amplexicaulis  3 lin.  lat. : alia  e basi 
scaporum  enata  gradatim  capitis  centrum  versus  breviorat- 

4.  Nastanthus  Gilliesii,  n.  sp. ; — acaulis,  e scapis  radicalibus 
coespitosa;  foliis  radicalibus  lanceolato-oblongis,  carnosis, 
enerviis,  profunde  pinnato-laciniatis,  laciniis  utrinque  4,  li- 
neari-oblongis,  obtusis,  obliquis,  margine  revoluto,  capitulum 
paulo  superantibus ; petiolo  lamina  2-3-plo  longiore,  scapo 
monophyllo,  capitulo  majuscido. — In  Andibus  Chilensibus. — 
V.  s.  in  herb,  meo  et  Hook.,  Los  Palomares  (Gillies). 

Scapus  (siccus)  2^  poll,  long.,  2 lin.  lat.,  intus  planus,  extus 

convexus,  infra  capitulum  ampliatus,  ubi  3-5  lin.  lat.  Capitulum 
12  lin.  diam. : involucri  foliola  circiter  10,  obsolete  sinuato- 
dentata,  1-serialia.  Fohum  ad  basin  scapi  adnatum  (incluso 
petiolo),  2j  poll,  long.,  lamina  12  lin.  long.,  6 lin.  lat.,  laciniis 
obliquis,  marginibus  revolutis,  5 lin.  long.,  1^  lin.  lat. ; petiolus 
marginibus  membranaceis,  intus  planus,  extus  convexus,  2 lin. lat. 

* A scape  of  this  species  is  represented  in  Plate  44  a. 
t This  plant  is  also  represented  in  Plate  44  b. 
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5.  Nastanthus  ventosus ; — Calycera  ventosa,  Meyen,  Nov.  Act. 
19,  Suppl.  i.  251;  Remy,  in  Gay,  Chile,  iii.  256;  Calycera 
scapigera,  var.  ventosa,  Weddell,  Chi.  And.  ii.  7 ; — radice 
crassa,  vesiculoso-inflata ; foliis  ovatis,  obtusissimis;  apicepau- 
cidentatis,  dentibus  obtusis,  carnosis,  3-nerviis,  in  petiolum 
lougum  attenuatis ; scapis  pollicaribus,  centralibus  apbyllis, 
exterioribus  1-2-3-phyllis ; involucro  5-7-partito. — Chile  ad 
Rio  Maypu. 

Planta  mihi  incognita,  evidenter  e descriptione,  hujus  generis 
inter  N.  pinnatifidum  et  N.  scapigerum  intermedia. 

6.  Nastanthus  scapigerus  •, — Boopis  scapigera,  Remy,  in  Gay, 
Chile,  iii.  250 ; Weddell,  Chi.  And.  ii.  7 ; — radice  fusiformi ; 
caule  brevi,  scapos  plurimos  monocephalos  confertim  aggre- 
gates gerente ; scapis  superioribus  foliis  minoribus  donatis, 
inferioribus  radicalibus,  liberis,  et  cum  foliis  majoribus  e basi 
ortis ; foliis  rotundo-ovalibus,  e medio  cuneato-spathulatis,  et 
hinc  in  petiolum  2-plo  longiorem  utrinque  decurrentibus, 
crenatis  vel  grosse  dentatis,  dentibus  obtusis,  margine  revo- 
luto,  lamina  infra  medium  integra,  pallide  glaucis  ; involucri 
foliola  7-9,  foliolis  parvis,  triangularibus,  acutis,  subintegris ; 
floribus  confertissimis  involucro  longe  superantibus;  paleis 
exterioribus  dilatatis,  foliaceis,  aliis  gracile  attenuatis. — In 
Andibus  Chilensibus.  — v.  s.  in  herb,  meo.  Cordillera  de 
Maule  (Germain). 

Radix  fusiformis,  1^  poll,  long.;  caulis  1 poll,  long.,  scapis 
circiter  24,  crebriter  confertis,  munitus;  scapi  superiores  6-15 
lin.  longi,  inferiores  20  lin.  long.,  compress!,  IJ  lin.  lati,  5 lin. 
diam. ; folia  radicalia  longiora  (incluso  petiolo)  2 poll,  long., 
lamina  ovata,  imo  cuneata,  9 lin.  long.,  7 lin.  lat. ; petiolus  com- 
pressus,  1^  lin.  lat.,  imo  amplexicaulis ; capitulum  florescens 
5 lin.  diam.,  in  fructu9  lin.  diam. ; involucri  foliola  1^  lin.  long. ; 
2 lin.  lat. ; receptaculum  in  fructu  auctum  ad  5 lin.  diam.,  con- 
vexum;  achsenium  ut  in  N.  agglomerato^. 

7.  Nastanthus  compactus-, — Boopis  compacta,  Philippi,  Linn. 
28.  p.  709 ; — “ acaulis,  glaberrima,  csespitosa ; foliis  rosulatis, 
lineari-spathulatis,  integerrimis,  coriaceis ; capitulis  in  apice 
radicis  sessilibus,  confluentibus ; involucris  inde  irregularibus ; 
paleis  paucissimis,  setaceis;  dentibus  calycinis  (dum  floret) 
obsoletis;  tubo  corollse  brevi  cylindrico,  membrana  exteriore 
tubi  hyalina  ab  interiore  viridi  remota.^^ — In  Andibus  Chilen- 
sibus, Prov.  Maule,  Depart.  Linares  (Germain). 

“ Folia  26  lin.  longa,  3 hn.  lata,  obtusa,  sensim  versus  basin 

* A drawing  of  this  plant  is  given  in  Plate  44  d. 
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attenuata.  Capitula  in  massam  diametri  fere  2 poll,  aggre- 
gata,  exteriora  separata,  interiora  vero  confluentia.  Ovarium 
Ij  lin.  long.,  fructus  non  suppetunt.” 

Species  mihi  invisa,  sed  ex  char,  supra  transcriptis  manifeste 
videtur,  ob  habitudinem  suam  peculiarem,  ad  hoc  genus  perti- 
nere.  Sic  explicatur : — caule  perbrevi,  scapos  plurimos  brevissimos 
fere  obsoletos  monocephalos  fulciente ; scapis  exterioribus  bberis, 
longioribus,  e basi  enatis ; foliis  radicalibus  lineari-spathulatis, 
integris,  coriaceis. 

8.  Nastanthus  spathulatus ; — Boopis  spa.tbulata,  Philippi,  Linn. 
28.  p.  708 ; — “ csespitosus,  caule  brevi,  crasso,  scapis  plurimis 
fastigiatis  monocephalis  munito ; scapis  interioribus  brevis- 
simis,  et  fere  confluentibus ; foliis  coriaceis,  spathulatis,  den- 
tatis,  caulinis  confertissimis ; involucri  foliobs  5,  ovato-tri- 
angularibus,  acutis ; floribus  viridibus,  involucrum  superan- 
tibus ; paleis  subnullis.” — In  Andibus  ChUensibus,  Prov. 
Maule,  Depart.  Linares. 

“ Caulis  4 poll,  alt.,  5 lin.  crassus,  radicem  versus  attenuatus ; 
folia  2^-3  poll,  long.,  8 lin.  lat.,  grosse  inciso-dentata ; capi- 
tulura  circa  9 lin.  diam. ; corolla  lin.  long.,  tubo  filiformi, 
superne  ampliore.” 

Species  mibi  ignota,  dare  ad  N.  scapigerum  accedens. 

9.  Nastanthus  Gayanus-, — Boopis  Gayana,  Philippi,  Linn.  28. 
p.  709; — dense  csespitosa,  scapis  subaphyllis,  centralibus 
confluentibus ; foliis  radicalibus,  coriaceis,  linearibus,  pinna- 
tifidis,  ultra  medium  nudis,  laciuiis  oblongis,  obtusis ; invo- 
lucri foliolis  imo  connatis,  lato-linearibus,  obtusis;  corolla 
brevi,  subcylindrica,  membrana  exteriore  tubi  byalina  et  ab 
interiore  viridi  remota ; paleis  setaceis. — In  Andibus  CbUen- 
sibus,  Santa  Barbara,  Prov.  Arauco  (Gay). 

Folia  radicaba  2^  poll,  long.,  lamina  1 poll,  long.,  cum  lobis 
4^  bn.  lat.,  lobis  utrinque  4^5.  Scapi  exteriores  liberi,  1 poll, 
long.,  2^  bn.  crassi,  alii  ssepe  folio  sub  capitulum  donati ; capi- 
tulum  9 bn.  diam. ; involucri  fobola  brevissima,  nonnulla  lon- 
giora;  corolla  alba,  vix  2 bn.  long.;  dentes  calycini  distinct!. 

2.  Gamocarpha. 

The  typical  species  was  collected  in  Chile  by  Poppig,  who  de- 
scribed and  figured  it  under  the  name  of  Boopis  alpina.  DeCan- 
dolle  afterwards  founded  upon  it  his  genus  Gamocaipha,  its 
name  expressing  the  fact  of  the  accretion  of  its  palese,  first  indi- 
cated by  Lessing,  from  whose  imperfect  account  DeCandolle 
established  his  brief  and  defective  generic  character.  Lessing’s 
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obscure  description  is  as  follows  : “Bracteolse  (palese)  l-nervise, 
acutse,  apice  foliacese  connatse  in  alveolas  profundas  ovaria  tota 
laciniis  5 ellipticis,  acutis,  ipsis  brevioribus  coronata  includentes.” 
(Linn.  vi.  259.)  Poppig  states  that  the  inner  whorls  of  involu- 
cral  leaflets  are  sometimes  small  or  rudimentary,  “ nonnunquam 
minimae  vel  rudimentariae,  sensim  in  bracteolas  (paleas)  per  re- 
ceptaculum  planiusculum  sparsas  transeuntes.’^  (Nov.  Gen.  i.  21.) 
DeCandolle  makes  no  mention  of  the  existence  of  any  paleae, 
nor  of  the  fact  of  their  accretion  which  gave  rise  to  his  name  of 
Gamocarpha,  while  the  presence  of  paleae  is  distinctly  specifled 
in  all  the  other  genera  of  the  family ; in  their  place,  however, 
he  states  the  existence  of  a fringed  sheath  round  the  base  of 
each  ovary,  which  I have  not  been  able  to  discover : he  says, 
“ fimbrillae  recept.  acutae  in  alveolas  concretae.”  From  this  it  is 
manifest  that  he  never  examined  the  plant,  that  he  did  not  un- 
derstand Lessing’s  meaning  (rendered  still  more  obscure  by 
Poppig’s  description),  and  that  he  consequently  omitted  all 
details  of  this  unusual  structure. 

I have  had  an  opportunity  of  examining  a plant  in  the  Herba- 
rium of  the  Paris  INIuseum,  collected  by  Gay  in  the  same  neigh- 
bourhood as  that  where  Poppig  found  his  specimens ; and  this, 
compared  with  the  drawing  and  description  of  the  latter  botanist, 
shows  beyond  any  doubt  that  it  is  identical  with  the  typical 
species  which  Lessing  and  Poppig  have  severally  described. 
The  involucre  is  here  composed  of  six  external  folioles,  which  are 
very  thick  and  fleshy,  and  united  at  their  base  into  a short  tube, 
upon  the  margin  of  the  fleshy  receptacle ; within  this  are  four 
concentric  series  of  palese,  which  are  nearly  of  the  length  and 
size  of  the  folioles,  and  are  equally  fleshy  and  green  at  their 
summits,  though  more  membranaceous  below  : they  are  confluent 
by  their  margins  for  half  their  length,  and  the  intervals  between 
them  are  again  divided  by  a number  of  membranaceous  septa  ema- 
nating from  the  fleshy  midribs  of  some  of  the  palese,  and  united 
to  the  margins  of  others  in  the  adjoining  series,  forming  in  this 
manner  a number  of  hollow  tubular  spaces,  in  three  or  four 
irregularly  concentric  series,  spread  over  the  surface  of  the  re- 
ceptacle : each  of  the  spaces  thus  constituted  contains  three  or 
four  florets ; but  the  spaces  here  formed  are  wrongly  designated 
alveolse  of  the  receptacle  as  this  term  is  generally  used  by  bota- 
nists ; hence  the  term  employed  by  Lessing  was  evidently  mis- 
understood by  DeCandolle.  I have  drawn  up  the  following  as 
a more  correct  expression  of  its  generic  features  : — 

Gamocarpha,  Dec.  — Involucrum  5-6-phyllum ; foliola  ovata, 
crasso-carnosa,  integra,  margine  subcartilaginea,  subacuta, 
imo  in  tubum  brevissimum  margini  receptaculi  coalitum 
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accreta.  Receptaculum  convexiusculum,  carnosum ; palea 
magnse,  foliacese,  inter  flores  onustse,  nonnullse  liberse,  spathu- 
latse,  plerseque  ovatse,  carnosulfe,  involucre  sequilongse,  imo 
latae,  marginibus  usque  ad  medium  mutuo  concretis  in  verti- 
cilla  3^  subconcentrica  coalitae,  istis  e septis  plurimis  inter- 
jectis  in  nidulos  multos  tubseformes  3-4-seriales  constitutis : 
hoc  mode  transmutatse,  per  totum  receptaculum  sparsse,  et 
imo  eo  arete  accretse ; flores  in  singulo  nidulo  3-4  imo  insiti, 
plerique  fertiles,  5-meri,  rarius  abortu  4-meri.  Calycis  tubus, 
ovario  adnatus,  margine  discrete  5-dentato,  dentibus  aequali- 
bus,  ellipticis,  acutis,  erectis,  carnosulis.  Corolla  regularis, 
infundibuliformis,  tube  graedi  longo,  limbo  5-lobo;  lobis 
oblongis,  obtusiusculis,  apice  crassioribus  et  macula  fusca 
notatis,  3-nerviis.  Stamina  5,  inclusa ; filamenta  brevissima, 
imo  in  annulum  monadelphum  constrictioni  tubi  insertum  coa- 
lita,  superne  libera,  et  introrsum  arcuata : anthera  inferne  syn- 
genesse,  et  breviter  sagittatse,  apice  liberse,  connective  crasso 
dorsali  filamento  continue  affixse.  Ovarium  obovatum,  ultra 
medium  ad  calycem  accretum,  apice  liberum,  conicum,  1-locu- 
lare,  1-ovulatum.  Stylus  filiformis,  longe  exsertus,  apice 
incrassato-cylindraceus.  Stigma  minimum,  globosum,  papil- 
loso-rugosum.  Achsenium  ignotum. 

Herbse  Chilenses,  Andicolm,  caspitosce,  acaules,  rbizomate  elon- 
gato,  repente  stolonifero,  colies  plurimos  intersistentes  folii- 
feros  emittente  ; folia  subradicalia,  congesta,  lineari-spathulata, 
integerrima,  carnosa  ; scapi  pauci,  monocephali,  folio  longiores, 
scepius  nudi,  rarius  foliis  1-3  supra  medium  donati,  teretes, 
carnosi;  capitulum  hemisphcericum,  carnosum. 

1.  Gamocarpha  Poppigii,  DC.  Prodr.  v.  2;  Remy  in  Gay,  Chile, 
iii.  247;  Weddell,  Chi.  And.  ii.  8; — Boopis  alpina,  Popp. 
Nov.  Gen.  i.  21,  tab.  33;  Lessing,  Linn.  vi.  258; — acaulis, 
foliis  subradicalibus,  confertis,  obovato-ellipticis,  apice  mucro- 
natis,  integris,  carnosis,  margine  cartilagineis,  glaberrimis, 
enerviis,  in  petiolum  angustum  canaliculatum  fere  sequi- 
longum  attenuatis,  scapis  2-3,  folio  3-plo  longioribus,  ssepius 
aphyllis. — In  Andibus  Chilensibus  : Cordillera  de  Concepcion 
ad  Antuco,  altit.  6500  ped. ; Cordillera  de  Concepcion  (Gay), 
in  herb.  Mus.  Paris. ; v.  s. 

Radix  horizontaliter  humifusus,  pedalis  et  ultra,  colla  plura 
intermpta  subacaulia,  squamis  imbricatis  tecta,  5 hn.  long. 
3 lin.  diam.  emittens;  folia  e collo  numerosa,  pluriserialia, 
subradicalia,  imbricatim  conferta,  (incluso  petiole  2-4  lin.) 
6-10  lin.  longa,  2-3  lin.  lata,  vernatione  conduplicata : scapi 
2-3,  erecti,  teretes,  2 poU.  longi,  saepius  nudi,  interdum  versus 
apicem  folia  2 brevia  subopposita  gerentes,  monocephali ; 
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capitulura  subglobosum,  cum  floribus  expansis  circiter  10  lin. 
diam.;  involucrum  cum  foliolis  expansis  5 lin.  diam. ; foliola5-6, 
receptaculo  carnoso  imo  accreta,  superne  libera,  sinuato-3-angu- 
lata,  acuta,  integerrima,  carnosula,  margine  cartilaginea,  viridia, 
1-nervia,  2 lin.  longa  et  fere  2 lin.  lata;  palese  numerosse,  foliolis 
consimiles,  2 lin.  longse,  lin.  latse,  per  totum  receptaculum 
imo  inter  se  accretse,  et  hoc  modo  nidulos  plurimos  eflformantes, 
apice  quasi  laciniatos  favos  apiarios  semulantes,  singulatim  3-4- 
floros;  florcs  imo  inserti,  longe  exserti,  consimiles,  hermaphro- 
diti,  3 lin.  longi ; ovarium  ad  calycera  adnatum,  1 lin.  longum ; 
corolla  viridis,  2 lin.  longa,  imo  tenuissima ; stamina  ore  cam- 
panulato  5-dentato  inclusa ; stylus  longe  exsertus  *. 

2.  Gamocarpha  Gilliesii,  n.  sp. ; — radicibus  fusiformibus,  distan- 
-tibus,  descendentibus,  stolone  horizontaliter  sarmentoso  con- 

nexis ; folds  radicalibus,  plurimis,  confertis,  rotundato-ovatis, 
imo  in  petiolum  angustum  2-plo  longiorem  cuneatis,  crasso- 
earnosis,  rachi  prominente,  enerviis ; scapis  1 vel  2,  teretibus, 
subgracilibus,  summo  crassioribus,  folium  vix  excedentibus ; 
capitulo  prsecedentis  dimidio  minoi’e ; involucri  foliolis  5-8, 
aequalibus,  spathulato-oblongis,  subacutis,  crassis,  imo  breviter 
inter  se  et  cum  receptaculo  accretis,  demum  reflexis;  paleis 
foliolis  consimilibus,  inter  se  imo  coalitis,  floribus  exsertis. — 
In  x\ndibus  Chilensibus  : — v.  s.  in  herb.  Hook.,  Cerro  del  Pol- 
cura  (Gillies) ; Los  Palomares,  Punta  de  las  Vacas,  costa 
oriental!;  Ojos  de  Agua,  costa  occidental!  (Bridges). 

Species  a prsecedente  distincta ; sarmentum  horizontaliter  hu- 
mifusum,  colla  plura  interrupta,  poll,  remota,  subacaulia, 
squamis  imbricatis  tecta,  3 lin.  long.,  radicibus  fusiformibus 
donata  emittens ; folia  plura,  radicalia,  (iucluso  petiolo)  1 5- 
poll,  long.,  ,3  lin.  lat. ; scapi  1-2,  teretes,  apice  incrassati, 
monocephali,  ssepius  .nudi,  interdum  folio  unico  infra  medium 
donati,  foliis  radicalibus  minore,  10  lin.  long.,  2.  lin.  lat. ; capi- 
tulum  subhemisphsericum,  6-8  lin.  diam. ; involucri  fohola  3 lin. 
long.,  1^  lin.  lat.f 

3.  Gamocarpha  pumila,  n.  sp. ; — nana,  csespitosa,  caulibus  bre- 
vissimis  et  fere  obsoletis,  paucis,  scapiformibus,  crassiusculis, 
foliis  dimidio  brevioribus,  monocephalis ; foliis  plerisque 
radicalibus,  spatbulato-lauceolatis,  subobtusis,  5-nerviis,  in- 
tegerrimis,  in  petiolum  complanatum  subtequilongum  attenu- 
atis,  paucis,  caulinis  fere  epetiolatis,  cuneato-oblongis,  paulo 
sub  capitulis  enatis,  iis  niuito  longioribus ; involucri  foliolis 

* The  details  of  this  structure  are  shown  in  Plate  45  a . 
t A drawing  of  this  plant  will  be  seen  in  Plate  45  n. 
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inaequalibus,  8-10,  subexpansis,  lineari-oblongis,  obtusis; 
paleis  foliaceis,  imo  inter  se  accretis,  exterioribus  foliola  invo- 
lucri  subsequantibus. — In  Andibus  Chilensibus : — v.  s.  in  herb. 
Hook.,  Cordillera  de  Maule,  sedibus  orientalibus  (Germain). 

Planta  sesquipollicaris,  radice  fusiformi;  in  uno  specimine 
scapus  unicus  7 lin.  longus,  nudus,  in  altero  scapi  2 aequilongi, 
folio  solitario  paulo  sub  capitulo  muniti;  folia  plurima,  radi- 
calia,  (petiolo  incluso)  1^-2^  poll,  long.,  limbo  obtuso,  spathu- 
lato-oblongo,  3 lin.  lato,  petiolo  angustissimo,  aequilongo ; folium 
caulinum  15  lin.  long.,  3 lin.  lat.;  capitulum  floriferum  6 lin., 
fructiferum  15  lin.  diam.;  involucri  foliola  H lin.  long.,  \ lin. 
lat.,  subpatentia;  paleae  exteriores  foliobs  consimilibus ; achae- 
nium  immatm’um  ejus  Nastanthi  forma*. 

4.  Gamocarpha  ligulata,  n.  sp. ; — humilis,  fere  acaulis ; folds 
plurimis,  radicalibus,  spathulato-linearibus,  integris,  in  petio- 
lum  subtenuem  complanatum  angustatis,  glaberrimis,  enerviis ; 
scapis  paucis,  aphyllis,  folio  2-plo  longioribus,  rarius  foliolis  3 
superne  munitis,  teretibus,  laevibus,  monocepbalis ; involucri 
foliolis  sub  10,  subinaequalibus,  spathulato-oblongis,  obtusis, 
integris,  carnosulis,  patentibus ; paleis  foliaceis,  majusculis, 
foliola  involucri  aequantibus,  imo  breviter  inter  se  accretis, 
apice  liberis  et  spathulatis,  erectiusculis ; floribus  exsertis.  — 
In  Andibus  Chilensibus  : — v.  s.  in  herb.  Hook.,  Prov.  Arauco 
(Lechler,  289). 

Planta  caespitosa,  3-uncialis;  radix  fusiformis;  folia  1-1^ 
poll,  long.,  1^  lin.  lat.,  in  petiolum  ^ lin.  lat.  angustata ; scapi 
2-3,  erectiusculi,  teretes,  ^ lin.  crassi,  2|-2J  poll,  alti ; capitu- 
lum floriferum  cum  foliolis  expansis  1 poll.  diam. ; receptaculum 
5 lin.  diam. ; foliola  involucri  3-4  lin.  long.,  1-1^  lin.  lat.  t 

3.  Boons. 

This  genus  was  established  in  1803  by  Jussieu,  upon  a plant 
collected  by  Commerson  in  the  neighbourhood  of  Buenos  Ayres, 
which  he  named  Boopis  anthemoides : with  this  he  associated  the 
Scabiosa  sympaganthera  of  the  ‘ Flora  Peruviana,^  which  was 
afterwards  separated  and  placed  in  Calijcera.  Richard,  in  his 
admirable  memoir  on  the  Calyceracece,  published  in  1820,  gave 
ample  details  of  the  structure  of  the  genus,  then  reduced  to  its 
typical  species.  To  this  original  type  are  to  be  added  three 
new  species  recently  described  by  Dr.  Philippi,  and  three  others 
which  I now  contribute;  so  that  the  genus  will  thus  comprise 

* This  species  is  represented  in  Plate  45  c. 
t This  plant  is  shown  in  Plate  45  d. 
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seven  species.  Boopis  in  many  points  approaches  Acicarpha, 
but  it  differs  from  that  genus  in  having  a gamophyllous  invo- 
lucre in  the  form  of  a depressed  cup  with  an  incised  border, 
quite  free  from  its  small  globular  receptacle,  which  is  not  of 
larger  diameter  than  its  peduneular  support,  and  which  remains 
bristled  with  the  persistent  radiating  palese  after  the  achsenia 
have  fallen  off : it  is  also  distinguished  from  that  genus  by  its 
achsenia  being  quite  free  from  each  other,  and  hot  accreted  into  a 
cylindrical  or  spherical  mass ; and  by  its  calycine  lobes,  which 
preserve  their  original  form,  and  do  not  become  enlarged  in  the 
foiTQ  of  long  excrescent  subulate  spines.  It  differs  from  Caly- 
cera  in  the  union  of  the  free  leaflets  of  the  involucre  into  a 
gamophyllous  cup,  and  in  its  isomorphous  achsenia,  not  hetero- 
morphous  wdth  the  calycine  segments  often  becoming  enlarged 
into  extremely  long  spines. 

The  genus  Acarpha  has  been  proposed  by  Dr.  Grisebach* 
for  a Magellanic  plant  of  this  family  collected  by  Lechler.  It 
obtained  this  name  on  account  of  the  supposed  absence  of  palese 
in  the  receptacle ; but  I have  examined  authentic  specimens  of 
Lechlerts  collection  in  the  Museum  of  Paris,  and  find  verj 
distinct  palese  present  in  all  the  capitula,  though  not  accom- 
panying all  the  florets.  Even  if  this  were  a distinct  genus, 
the  name  would  require  to  be  changed ; but  it  appears  to  me 
a true  Boopis,  as  its  involucrum  shows;  and  in  the  peculiar 
form  of  its  achsenia  it  quite  accords  with  B,  multicaulis  and 
B.  gracilis. 

Boopis,  Juss.  Char,  reformat. — Involucrum  gamophyllum,  cya- 
thiforme,  depressum,  submembranaceum,  plurinerve,  fere  ad 
medium  5-10-dentatum,  dentibus  integris,  vel  denticulatis, 
lanceolatis,  vel  3-angularibus,  venoso-reticulatis,  rigidulis. 
Receptaculum  parvum,  convexum,  paleolis  linearibus,  scariosis, 
apice  dilatatis,  achseniis  sequilongis,  persistentibus  echinatum. 
Flores  omnes  fertiles  et  consimiles.  Calycis  tubus  adnatus, 
ovario  brevior ; lobi  5,  dentiformes,  acuti,  submembranacei, 
integri  vel  inciso-denticulati,  imo  marginibus  involutis  et  cum 
costis  prominentibus  ovarii  accretis.  Corolla  tubus  gracilis, 
ovario  longior,  superne  campanulatus ; limbus  5-fidus,  laciniis 
acutis,  reflexis.  Stamina  5,  subexserta ; filamenta  brevissima, 
imo  in  tubulum  e contractione  tubi  corollse  ortum  connata, 
superne  discreta;  anthera  ad  basin  connatse,  apice  liberse. 
Ovarium  acute  5-costatum,  tubo  calycino  adnatum,  apice  libe- 
rum, hinc  conicum,  5-sulcatum.  Stylus  capillaceus,  exsertus, 
apice  cylindraceo-clavatus.  Stigma  globulosum,  rugosum. 

* Diagn.  PI.  Philippi  et  Lechler,  p.  37 ; Walp.  Ann.  v.  p.  142. 
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Achanium  5-costatum,  dentibus  calycinis  mucronatis  rigidis 
patentibus  supra  medium  circumdatum.  Semen  ordinis. 
Suffrutices  humiles  Bonarienses,  Chilenses,  et  Patagonici,  ramosi, 
rarius  ceespitosi ; caules  flexuosi,  ramosi ; folia  rigida,  lineari- 
elongata,  laciniato-dentata,  aut  pectinato-laciniata,  laciniis 
angustis  linearibus ; peduncub  solitarii,  vel  pauci,  ex  axillis 
superioribus,  monocephali. 

1.  Boopis  anthemoides,  Juss.  Aun.  Mus.  ii.  350;  Rich,  Mem. 
Mus.  vi.  41.  tab.  11; — caule  striatulo,  ramosissimo;  folds 
caulinis  simplicibus,  linearibus,  ramorum  pinnato-pectinatis, 
laciniis  3-5-7,  angustissime  linearibus,  apice  aciculatis,  coria- 
ceo-rigidis;  pedunculis  monocephalis,  capituhs  parvis,  sub- 
sphsericis,  involucro  5-fido,  lobis  triangularibus,  mucronatis, 
denticulatis,  patentibus. — Prov.  Cordova  Argentinarum  ad 
Punta  de  Agua  et  Canada  de  Lucas. — v.  v. 

Fnitex  parvus,  fere  decumbens,  e basi  ramosissimus,  4-6-pol- 
licaris,  rarius  altior,  locis  uliginosis  et  salitrosis  gaudens : rami 
lignosi,  flexuosi,  intenaodiis  brevibus,  2-4  lin.  distantibus ; foha 
alterna,  in  ramis  primariis  simplicia,  linearia,  3-5  (rarius  7)  lin. 
long.,  lin.  lat.,  coriacea,  rigida ; margine  cartilagineo  reflexo, 
apice  pungenti-mucronato ; in  ramis  secundariis  pectinato-pin- 
natifida,  ssepius  3-juga  cum  impari,  5-9  lin.  long.,  laciniis 
anguste  linearibus,  3 lin.  long.,  racbique  5 hn.  lat.,  rigida 
et  mucronata;  pedunculi  breves,  monocephali,  in  ramuhs  ter- 
minales  et  axiUares,  3-9  lin.  long.  ; capitula  3-5  lin.  diam. ; 
involucrum  parvum,  imo  gamophyllum  et  pateriforme,  mar- 
gine profunde  5-laciniatum,  laciniis  patentibus,  1 lin.  long. ; 
receptaculum  parvum,  simplex;  palese  tot  quot  flores,  spathu- 
latae,  acutse,  subrigidse,  1^-2  lin,  long. ; flores  numerosissimi, 
consimiles;  calyx  profunde  5-sulcatus,  ovario  adnatus,  margine 
5-dentatus. 

2.  Boopis  rigidula,  n.  sp. ; — caulibus  simplicibus,  erectis,  angu- 
lato-striatis,  paulo  flexuosis ; foliis  pinnato-sectis,  laciniis 
racbique  anguste  linearibus,  4-5-jugis  cum  impari,  divaricatis, 
apice  mucronatis,  opacis,  rigide  coriaceis,  margine  revoluto, 
utrinque  pallidis,  costa  mediana  in  angulos  caulinos  decurrente ; 
capitulo  solitario  ter^iinali,  longe  pedunculato;  involucro 
gamopbyllo,  late  campanulato,  submembranaceo,  fere  ad  me- 
dium 10-fido,  laciniis  linearibus,  acutis,  erectis,  iutegris, 
3-nervatis,  apice  aciculatis ; paleis  lineari-lanceolatis,  mucro- 
natis ; floribus  ?equilongis ; dentibus  calycinis  membranaceis, 
ovatis,  1-nerviis,  apice  obtuse  3-dentatis. — Chile,  v.s.  in  herb. 
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meo  et  Hooker. ; Patagonia  (Capt.  King),  et  in  Andibus  Men- 
dozinis  (Gillies). 

Species  a prsecedente  distincta ; differt  caule  strictiore,  foliis 
longioribus,  rigidioribus,  segmentis  latioribus  et  crassioribus, 
substramineis ; pedunculo  longissimo  solitario ; involuerolO-den- 
tato.  Internodia  superiora  1 poll,  distantia,  inferiora  approxi- 
mata;  folia  pallide  glauca,  rigida,  lj-l|  poll,  long.,  rachi 
lineari  parallele  nervoso  j lin.  lat.,  laciniis  divaricatis  6-8  lin. 
long.,  ^ lin.  lat. ; pedunculus  3^  poll,  long.,  capitulum  subglo- 
bosum  ; involucrum  hemispbsericum,  campanulatum,  6 lin.diam., 
vix  ad  medium  10-dentatum,  dentibus  integris,  linearibus ; re- 
ceptaculum  minimum,  fundo  involucri  insitum  *. 

3.  Boopis  gracilis,  Philippi,  Linn,  xxviii.  707 ; — annua,  glaber- 
rima,  glauca,  polycepbala,  ramosa,  ramis  cauleque  elongatis, 
gracilibus;  foliis  superioribus  lineari-spatbulatis,  pectinatim 
laciniatis,  dentibus  utrinque  3-5  remotiusculis,  supremis  in- 
tegris, omnibus  enerviis  ■,  pedunculis  gracilibus,  monocepbalis ; 
involucro  gamopbyllo,  campaniformi,  ad  medium  5-dentato, 
dentibus  late  3-angularibus,  flores  sequantibus,  paleis  pau- 
cissimis,  setaceis,  achgenio  5-costato,  angulis  paulo  prominulis. 
— In  Andibus  Chilensibus : — v.  s.,  Cordillera  de  Maule,  De- 
part. Linares  (Germain). 

Planta  habitu  Anomocarpi  leucanthemi,  circa  9-pollicaris ; 
radix  fusiformis,  ramosus,  3 poll.  long. ; caulis  e basi  ramosus, 
1 ^ lin.  diam. ; rami  alterni,  iterumque  divisi,  angulato-striati ; 
folia  inferiora  e basi  linearia,  12-15  lin.  long.,  ultra  medium 
integra,  summum  versus  dentibus  brevibus  patentibus  remotis 
laciniata ; folia  superiora  6-7  lin.  long.,  ^ lin.  lat. ; pedunculi 
ex  axillis  superioribus  solitarii,  monocephali,  folio  2-3-plo 
longiores;  capitulum  4^  lin.  diam.;  corolla  IJ  lin.  long.,  tubo 
gracillimo,  viridi,  limbo  albo ; achgenia  albida,  ovata,  acuta,  5- 
angulata,  in  sinubus  transversim  rugosa,  1^  lin.  long.,  diametro 
paulo  minore ; dentes  calycini  angubs  continui,  obtusi ; paleae 
persistentes;  receptaculum  parvum,depresso-conicum,foveatumt. 

4.  Boopis  multicaulis,  Ph.,  Linn,  xxviii.  706; — glaberrima,  cau- 
libus  elongatis  e basi  plurimis,  erectis,  ultra  medium  sub- 
nudis ; foliis  radicalibus  elongatis,  longissime  petiolatis, 
summo  profundissime  pinnato-partitis,  laciniis  remotiusculis, 
spathulato-oblongis,  obtusis,  integris,  aut  saepe  utrinque  1- 
dentatis,  carnosulis,  enerviis,  pallide  viridibus,  subtus  flaves- 

* A representation  of  this  species  is  given  in  Plate  46  a. 
t A drawing  of  this  plant  will  be  seen  in  Plate  46  b. 
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centibus,  petiolo  limbo  2-3-plove  longiore,  complanato,  imo 
dilatato ; caulinis  paucis,  alternis,  multo  brevioribus,  brevius 
petiolatis,  pinnato-partitis ; pedunculis  axillaribus  et  termi- 
ualibus,  1-4,  elongatis,  nudis,  aut  rarius  folio  brevi  munitis, 
summo  paulo  incrassatis  et  monocephalis ; irivolucro  gamo- 
phyllo,  ultra  medium  5-partito,  laciniis  5,  insequalibus, 
spathulato-linearibus,  integris  aut  3-dentatis,  paleis  lanceo- 
latis,  aut  setaceis. — In  Andibus  Chilensibus  : — v.  s.  in  herb, 
meo  et  Hook.,  Cordillera  de  Maule,  Depart.  Linares  (Ger- 
main). 

Caules  pedales  ; folia  radicalia  3^-4^  poll,  long,  (incluso  pe- 
tiolo), laciniis  utrinque  6-7,  plerisque  integris,  6-7  lin.  long., 
1^-2^  lin.  lat.,  caulina  vix  pollicem  longa;  pedunculi  teretes, 
striati,  straminei,  2^-3  poll,  longi  ; capitulum  globosum ; in- 
volucrum  imo  campanulatum,  cum  laciniis  crassis  mucronatis 
patentibus  6-9  lin.  diam.,  dentibus  (ubi  adsunt)  calloso-mu- 
cronatis ; flores  tubo  viridi  elongate,  limbo  albido,  3 lin.  longi, 
5-meri ; achsenium  pentagonum,  5-sulcatum,  angulis  dentibus 
calycinis  parvis  obtusis  concavis  coronatis  *. 

5.  Boopis  squarrosa,  n.  sp. ; — subcsespitosa,  glabra,  caulibus  vel 
pedunculis  subscapiformibus,  plurimis;  folds  pluribus  radi- 
calibus,  aliisque  caulinis  brevioribus,  lineari-lanceolatis,  inciso- 
serratis,  laciniis  remotis,  angulatis,  acutis,  mucronatis,  ssepe 
subrecurvis,  in  petiolum  longissimum  complanatum  angus- 
tatis ; pedunculis  monocephalis,  sub  apice  foliiferis,  ad  apicem 
incrassatis ; involucre  cyathiformi  ultra  medium  5-fido,  laci- 
niis linearibus,  acutis,  denticulatis ; paleis  floribus  brevioribus, 
lineari-spathulatis. — Ad  Fretum  Magellanicum  : — v.  s.  in  herb. 
Hook.  (Le  Guillou). 

Planta  cum  foliis  radicalibus  divaricatis  5 poll.  diam. ; folia 
radicalia  numerosa,  circiter  3 poll,  long.,  dentibus  inclusis  3 lin. 
lat.,  iis  exclusis  1 lin.  lat.,  1-nervia ; caulis  scapiformis,  3 poll, 
long.,  paulo  supra  basin  ramosus,  ramo  aequilongo  monocephalo 
supra  medium  folio  4-6  lin.  long,  munitus;  capitulum  9 lin. 
diam. ; involucri  segmenta  4 lin.  long.,  1 lin.  lat. ; paleae  cen- 
traliores  ovario  2-plo  longiores,  exteriores  2-plo  majores ; dentes 
calycini  acuti,  hyalini,  carinati,  carinis  cum  angulis  ovarii 
continuis  f. 

6.  Boopis i^.)  australis,  Dcne.Voy.  Pole  Sud,  Bot.  ii.  87,  tab.  18  b; 
Acarpha  Australis,  Griseb.  Diagn.  PI.  Lechler.  38;  Walp. 
Ann.  V.  142  ; — caespitosa,  caule  brevi,  e scapis  centralibus  3-4 

* This  species  is  represented  in  Plate  46  c.  i 
+ This  plant  is  shown  in  Plate  47  a. 
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ad  medium  inter  se  accretis ; scapis  dehinc  alternatim  liberis, 
imo  et  infra  capitulum  foliiferis,  seapis  alteris  brevissimis,  in 
externa  serie  plurimis,  cum  foliis  radicalibus  enatis,  summo 
sub  capitulo  folio  unico  longo  lineari  munitis,  omnibus 
radiantibus,  et  monocephalis ; foliis  radicalibus  plurimis,  ro- 
sulatis,  divaricatis,  capitula  longe  superantibus,  caulinisque 
brevioribus,  anguste  linearibus,  summo  paulo  latioribus,  ob- 
tusis,  subcarnosis,  integris,  enerviis;  capitulis  parvis;  invo- 
lucro  7-8-fido,  segmentis  linearibus  subinsequalibus  flores 
superantibus. — Ad  Fretum  Magellanicum  : — v.s.  in  herb.  Mus. 
Paris,  et  in  herb.  Hook. ; in  Penins.  Brunswick  ad  “ Packet 
Harbour”  (Lecbler,  1143). 

Planta  eum  foliis  expansis  5 poll.  diam. ; folia  radicalia  2-2f 
poll,  long.,  1 lin.  lat.,  superue  paulo  latiora,  et  bine  subspatbu- 
lata;  caules  9-12  lin.  long.,  1^  lin.  lati,  compressi;  scapi  3-6 
lin.  long.,  J lin.  lat.,  compressi;  capitula  juniore  aetate,  3 lin. 
diam. ; involucri  segmenta  7-8,  inaequalia,  2^-4  lin.  long., 

1 lin.  lat.;  flores  1-1  ^ lin.  long.  Paleas  paucas  distincte  vidi, 
lineari-spathulatas,  carnosas,  virides,  florum  longitudine.  Ovaria 
creberrima,  profunde  5-angulata,  in  juniore  aetate  angulis  late 
alaeformibus,  diaphanis,  arete  eongestis,  et  imo  inter  se  vix  ad- 
haerentibus.  Clar.  Grisebach,  qui  fructus  vidit,  dixit,  “ aehenia 
pentagona  inferne  transversim  rugosa,”  et  inde  libera ; idcirco 
species  ad  Boopidem  retuli  *. 

7.  Boopis  graminea,  Phil.  Linn,  xxviii.  707 ; — perennis,  gla- 
berrima ; foliis  radicalibus  confertis,  elongato-linearibus,  ob- 
tusiusculis,  integerrimis,  erectis,  basin  versus  angustatis,  . 
carnosis,  uninerviis;  scapo  erecto,  longissimo,  tereti,  striato, 
monocephalo,  infra  medium  foliifero,  superne  nudo ; involucro 
circiter  8-phyllo,  capitulum  aequante ; paleis  setaceis ; tubo 
corollae  brevi. — In  'Andibus  Cbilensibus  : — v.  s.  in  herb.  Hook., 
Prov.  Maule,  Depart.  Linares. 

Planta  Gamocarphee  habitum  aliquanto  simulat,  sed,  e recepta- 
culo  et  paleis,  ad  hoc  genus  nullo  modo  convenit  ; in  aspectu 
omnibus  praecedentibus  valde  dissimilis,  nihilominus  structura 
floralis  cum  Boopide  satis  congruat.  Radix  alba,  3^  lin.  crassa ; 
scapus  pedalis,  basi  2 lin.  crassus;  folia  radicalia  plurima,  rosu- 
lata,  2^-3^  poll,  long.,  1 lin.  lat. ; folia  scapi  breviora ; capitu- 
lum 8 lin.  diam. ; corolla  2 lin.  long.,  omnino  alba,  tubo  at- 
tenuato,  paleae  liberae,  liueari-setaceae ; ovaria  libera,  profunde 
5-angulata,  et,  ut  in  ultima  specie,  valde  hyalina,  dentibusque 
5 acutis  coronatisf. 

* A representation  of  this  species  is  given  in  Plate  47  B. 
t This  species  is  represented  in  Plate  47  c. 
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4.  Anomocarpus. 

I have  already  alluded  to  this  genus,  which  differs  from  all 
others  of  this  order  in  many  esssential  characters.  The  inflo- 
rescence generally  consists  of  a single  head  of  a few  florets 
standing  upon  a very  short  peduncle,  in  each  axil  of  the  dicho- 
tomously  branching  stems;  the  involucre  is  thin,  membrana- 
ceous, cup-shaped,  divided  half-way  down  into  a 5-toothed 
border,  its  receptacle  being  reduced  to  a small  point  scarcely 
larger  than  the  summit  of  the  peduncle,  and  in  some  instances 
quite  void  of  palese.  The  achsenia  are  remarkably  dissimilar  in 
form ; in  some  the  calycine  lobes  retain  their  original  shape,  or 
become  almost  obsolete,  while  in  others  they  become  greatly 
elongated  into  subulate,  rigid,  concave,  straight,  patent,  and 
almost  spinose  expansions : hence  the  generic  name,  derived 
from  avofio^,  inaqualis;  /rapTro?,  fructus.  This  habit  prevails 
in  the  three  first-mentioned  species;  but  in  the  fourth  the 
stems  disappear,  the  plant  becoming  completely  depressed  and 
csespitose ; the  cauline  leaves  thus  come  to  be  entirely  radical 
and  radiating,  each  bearing  upon  its  petiole  an  almost  sessile 
capitulum,  the  whole  plant  forming  a somewhat  hemispherical 
head,  as  in  the  genus  Nastanthus.  This  species  is  the  Calycera 
pulvinata  of  Remy,  from  whose  description  it  formerly  appeared 
to  me  to  constitute  a new  genus,  which  I suggested  under  the 
name  of  Discophtjtum  (Lindl.  Veg.  Kingd.  703),  agreeing  with 
Nastanthus  in  its  peculiar  habit,  and  approaching  Anomocarpus  in 
other  respects.  Subsequently  I obtained  a sight  of  the  plant, 
and  its  examination  convinced  me  that  it  agrees  perfectly  with 
the  latter  genus  in  its  floral  and  carpological  structure,  and  is 
dissimilar  in  no  respect  except  in  its  habit,  which  is  entirely  due 
to  the  complete  depression  of  its  axis,  by  which  it  is  reduced  to 
csespitose  proportions.  Each  capitulum  represents  a depressed 
branch,  its  leaves,  thus  approximated,  assume  a campanular  in- 
volucral  form,  being  accreted  at  their  base  into  a broad  shallow 
cup  supported  upon  a short  stipe,  with  a border  of  foliaceous 
segments ; and  it  contains  about  seven  distinct  capitella,  which 
are  analogous  to  the  short  scapes,  each  bearing  a monocephalous 
head,  seen  in  each  axil  of  the  stem  in  the  typical  species,  but  in 
this  instance  all  are  brought  close  together  by  the  depression  of 
the  stem ; each  capitulum  is  supported  upon  a short  stipe,  and 
consists  of  an  involucel  of  five  to  seven  linear  leaflets  containing 
a solitary  spined  achgenium  in  the  centre,  surrounded  by  seven 
or  eight  other  achaenia  which  are  quite  unarmed,  and  all  are 
supported  by  a small  epaleaceous  receptacle.  Thus  considered, 
the  plant  exhibits  all  the  peculiar  and  essential  characters  of 
Anomocarpus. 

£ 2 
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I have  united  with  this  genus  the  Leucocera  of  Turczaninow, 
founded  upon  the  Boopis  leucanthema  of  Poppig,  which  agrees 
with  Anomocarpus  in  all  essential  respects,  except  that  the  re- 
ceptacle is  more  convex,  almost  conical,  and  charged  with  per- 
sistent palese,  after  all  the  achsenia  have  fallen  off,  as  in  Boopis. 
These  characters  are  hardly  sufficient  to  claim  a distinct  generic 
rank  for  Leucocera — a name  that  would  have  been  ill  applied,  as 
the  spines  of  the  achsenia  are  of  a yellowish  brown  colour.  The 
great  difference  in  the  form  of  the  achfenia  was  scarcely  recog- 
nized by  Turczaninow — a feature  better  characterized  by  the 
name  Anomocarpus,  which  I had  long  previously  employed  for 
the  more  legitimate  species. 

Anomocarpus,  nov.  gen. — Involucrum  gamophyllum,  campanu- 
latum,  plus  minusve  profunde  partitum,  membranaceum, 
plurinerve,  nervis  15-21,  parallelis,  laciniis  5-7,  triangulari- 
bus  aut  lineari-oblongis,  acutis,  erectis,  interdum  demum 
auctum  et  explanatum.  Beceptaculum  minimum,  areolatum, 
nudum,  rarius  parce  paleaceum.  Flores  ssepius  pauci,  inclusi, 
omnes  foecundi.  Calyx  ovario  adnatus,  5-angulatus,  in  flori- 
bus  radii  limbi  lobis  abortivis,  in  unico  centralibus  (ssepe  unico) 
lobis  5,  sequalibus,  liberis,  ovatis,  acutis,  denticulatis  et  mu- 
cronatis,  erectis,  demum  patentibus  et  excrescentibus.  Corolla 
omnes  consimiles,  tubo  infundibuliformi  imo  coarctato,  cum 
ovario  articulato,  limbo  breviter  campanulato  5-partito,  lobis 
acutiusculis,  crassiusculis.  Stamina  subexserta;  filamenta 
imo  in  tubum  brevissimum  syngenesa,  medio  tubi  corollse 
inserta,  apice  longiuscule  libera,  et  conniventia ; antherce  ob- 
longse  imo  in  tubum  accretse,  in  floribus  radii  ssepe  polline 
destitutse.  Ovarium  oblongum,  5-angulatum,  imo  ad  calycem 
adnatum,  supra  medium  liberum,  hinc  conicum,  5-sulcatum, 
1-loculare,  1-ovulatum;  ovulum  funiculo  brevi  ex  apice  pen- 
dulum. Stylus  filiformis,  exsertus,  apice  paulo  incrassatus. 
Stigma  subglobosum,  papillosum.  Achcenia  radii  obovata, 
inermia,  profunde  5-costata,  costis  transversim  rugosis,  apice 
nodis  cupuliformibus  stylum  versus  conniventibus  (e  lobis  caly- 
cinis  tabidis)  munitis ; centralia  iis  radii  conformia,  sed  supra 
medium  lobis  calycinis  longissime  excretis,  acutissime  mucro- 
natis,  horizontaliter  patentibus,  profunde  concavis,  imo  tubi- 
formibus,  margineque  tenui  scai’ioso-denticulatis  coronata. 
Semen  ordinis. 

Herbse  Chilenses,  sapius  pusillce  et  erectce,  dichotome  ramosa ; 
folia  in  dichotomiis  solitaria,  alterna,  spathulato-lanceolata, 
longe  petiolata',  capitula  parva,  interdum  demum  aucta,  in 
dichotomiis  solitaria,  breviter  pedunculata. 

1.  Anomocarpus  axillaris,  n.  sp.; — herbacea,  glaberrima,  caulibus 
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nonnullis,  e basi  dichotome  ramosis ; foliis  in  axillis  ramorum, 
alternis,  elliptico-lanceolatis,  spathulatis,  integris  vel  pauci- 
dentatisj  3-nerviis,  petiolo  angusto  fequilongis;  capitulis  in 
dichotomiis  solitariis,  brevissime  pedunculatis ; involucre 
membranaceo,  campanulato  aut  semigloboso,  5-partito,  15- 
nervio,  laciniis  3-angularibus,  erectis ; receptaculo  parvo, 
6-floro ; floribus  exsertis ; achseniis  5,  exterioribus  inermibus, 
unico  centrali  spinis  longis  latis  acutissimis  canaliculatis  den- 
ticulatis  coronato. — Chile,  v.  s.  in  herb.  Hook,  (Valparaiso, 
Cuming,  664). 

Planta  3-pollicaris ; internodi  inferiores  11  lin.,  superiores 
7 lin.  distantes ; folia  inferiora  (incluso  petiolo  limbo  sequali) 
1^  poll,  long.,  limbo  3 lin.  lat.,  integra;  superiora  remote  den- 
tata  (utrinque  dentibus  2),  incluso  petiolo  1^  poll,  long.,  limbo 
2 lin.  lat. ; pedunculus  brevissimus,  |^-1  lin.  long. ; involucrum 
semiglobosum,  campanulatum,  2 lin.  long.,  3 lin.  diam.,  ad  me- 
dium 5-dentatum;  flores  exserti;  ovarium  ^-|  lin.  long.; 
corolla  1^  lin.  long.;  aebsenium  1^  lin.  long.,  spinis  5,  paten- 
tibus,  1^  lin.  long.,  rigidis,  profunde  canaliculatis*. 

2.  Anomocarpus  subsessiliflorus ; — Calycera  sessiliflorus,  Ph.Linn. 
xxviii.  706 ; — annua,  caulibus  paucis,  ramosis  ; foliis  radica- 
libus  oblongis,  in  petiolum  attenuatis,  remote  et  grosse  den- 
tatis,  caulinis  breviter  petiolatis ; capitulo  prime  fere  radicali, 
reliquis  in  dichotomiis  caulis  subsessilibus ; involucre  semi- 
globoso, capitulum  sequante,  achseniis  nonnullis  spinis  5 com- 
planatis  fructui  fere  sequilongis  coronatis,  5-costatis,  laevibus, 
aliis  dentibus  brevibus  terminatis,  5-angularibus,  angulis 
rugosis. — Chile,  v.  s.  in  herb.  Hook. ; prope  Quillota  (Ger- 
main) ; Cerro  Bravo,  prope  Santiago  (Philippi). 

Species  prsecedenti  valde  proxima;  differt  foliis  latioribus, 
majoribus  et  grosse  dentatis,  capitulo  involucre  aequilongo, 
achseniis  spinosis  plurimis,  spinis  brevioribus,  et  reliquis  dentibus 
brevibus  coronatis.  Planta  circiter  3-pollicaris ; folia  (incluso 
petiolo)  2 poll,  long.,  5 lin.  lat.,  capitula  3 lin.  diam.f 

3.  Anomocarpus  eryngioides ; — Calycera  eryngioides,  Remy,  in 
Gay,  FI.  Chil,  iii.  254 ; Weddell,  Chi.  And.  ii.  7,  tab.  43  a ; — 
herbacea,  debilis,  caulibus  plurimis  simplicibus,  laxatim  di- 
chotome ramosis,  ramis  flexuosis,  remotis,  glaberrimis,  angu- 
lato-striatis ; foliis  radicalibus  semi-pinnatihdis,  longissime 

* A drawing  of  this  plant,  with  details  of  its  structure,  is  given  in 
Plate  48  a. 

t This  species  is  shown  in  Plate  48  b. 
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attenuatis,  superioribus  caulinis,  alternis,  spathulato-oblongis, 
integris  aut  pauci-  grosso-  et  mucronato-dentatis,  submem- 
branaceisj  nervosisj  utrinque  glaberrimis ; petiolo  lineari  limbo 
tertia  parte  breviore ; pedunculis  in  dichotomiis  solitariis,  folio 
dimidio  brevioribus,  imo  glabris,  summo  puberulis,  demnm  in 
fructu  3-plo  longioribus,  monocephalis ; involucro  late  cam- 
panulato,  5-dentato,  glaberrimo,  dentibus  3-angularibus,  de- 
nium  in  fructu  valde  aucto,  tunc  rotatim  expanse,  submem- 
branaceo  et  parallelim  nervoso;  receptaculo  minimo,  multifloro; 
paleis  paucis,  insequalibus,  lineari- subulatis,  imo  tenuissime 
attenuatis,  viridibus,  nonnullis  floi’ibus  longioribus,  aliis  multo 
brevioribus ; corollse  tubo  filiformi,  elongate,  superne  infundi- 
buliformi ; achseniis  centralibus  inermibus,  exterioribus  lon- 
gissime  spinosis,  spinis  5,  divaricatis,  inaequalibus. — In  Andi- 
bus  Chilensibus,  Prov.  Santiago,  v.  s.  in  herb.  Mus.  Pa?'is. 

Planta  pedalis  et  ultra,  ramis  1 lin.  diam.,  subflexuosis,  nitidis, 
striatis,  medulla  cellulosa  repletis,  sicco  fragilibus;  internodi 
3 poll,  remoti ; folia  caulina  (incluso  petiolo  angusto  aequilongo) 
poll,  long.,  3-5  lin.  lat.,  alterna ; capitula  (dum  florent)  6 lin. 
diam. ; involucrum  gamophyllum,  tunc  late  campanulatum,  ad 
medium  5-dentatum,  dentibus  acutis  subexpansis,  6-8  lin.  diam., 
demum  valde  augescens  et  in  fructu  l|-2^  poll,  diam.,  viride, 
membranaceum,  reticulato-nervosum,  complanato-expansum  et 
folium  planum  stellatum  simulans;  receptaculum  convexum, 
2 lin.  diam. ; flores  numerosissimi,  fere  omnes  consimiles ; paleae 
paucissimae,  virides,  lineari-spatbulatae,  imo  angustissimae,  apice 
acutae,  mucronatae,  3-7  lin.  long.,  lin.  lat. ; calyx  adnatus, 
5-angulatus,  breviter  5-dentatus ; corollae  5 lin.  long,  tubus  imo 
gracillime  coarctatus,  pro  dimidio  vel  tertia  parte  superne  infun- 
dibulatus ; limbi  laciniae  5,  lineares,  erectae ; stamina  longitudine 
fere  laciniarum  1 lin,  long.;  filamenta  imo  in  annulum  brevem 
liberum  ori  tubi  affixum  connata ; antherae  lineares,  imo  breviter 
syngenesae,  superne  liberae ; stylus  apice  incrassatus,  exsertus. 
Acbaenia  spinigera  pauca,  cum  plurimis  inermibus  intermixta, 
turbinata,  profunde  5-angulata,  2 lin.  long.,  spinis  5 (quarum 
2 saepe  brevioribus),  3 poll,  long.,  patentissimis,  subulatis,  su- 
perne sulcatis,  acutissime  pungentibus,  stramineis,  imo  incras- 
satis  et  denticulatis ; inermia  plurima,  pleraque  centralia,  lin. 
long.,  1 lin.  diam.,  profunde  sulcata,  angulis  5,  laevibus,  convexis 
et  dentibus  calycinis  minimis  concavis  superatis,  apice  conico, 
corolla  persistente  2-3-plo  longiore  saepius  terminata ; in  externa 
serie  pauca,  inermia,  corolla  persistente  reliquis  breviore  (cujus 
stamina  emasculata)  apicata*. 

* A drawing  of  this  species,  with  analytical  details,  is  given  in  Plate  48  c. 
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4.  Anomocarpus  pulvinatus-, — Calycera  pulvinata,  Remy,  Ann. 
Sc.  Nat.  3®  ser.  vi.  352 ; Walp.  Ann.  ii.  382  ; Weddell,  Chi. 
And.  ii.  6,  tab.  43  b ; — acaulis  et  csespitosus,  pusillus,  glaber- 
rimus ; foliis  radicalibus,  paucis,  radiatis,  rbomboideo-ob- 
longis,  squarroso-laciniatis,  laciniis  irregularibus,  obtusis, 
calloso-mucronatis,  imo  in  petiolum  elongatum  deplanatum 
spatbulatis,  crasso-carnosis,  e basi  5-nerviis ; capitulis  numero 
foliorum,  imo  petiolorum  fere  sessilibus,  et  in  orbem  pulvi- 
natum  dense  glomeratis,  singulatim  breviter  involucratis ; in- 
volucris  gamophyllisj  5-7-partitis,  singulis  capitella  4^8  ite- 
rumque  involucellata  claudentibus  •,  involucellis  gamophyllis, 
profunde  5-7-partitisj  receptaculo  minimo,  epaleaceo;  tloribus 
6-10,  longe  exsertis;  involucris  involucellisque  fructiferis, 
demum  valde  auctis  et  tunc  arete  consociatis;  achseniis  ex- 
terioribus  inermibus,  unioo  centrali  in  quoque  involucello 
semper  spinescente. — Bolivia,  v.  s.  in  herb.  Mus.  Paris. ; 
grand  plateau  des  Andes,  Prov.  Carangas  (Pentland,  spec, 
fructif.) ; circa  Laguna,  Potosi  (Weddell,  spec,  florif.). 

Planta  pusilla,  inclusis  foliis  radiantibus  2-3  poll,  diam.; 
pulvinus  capitulorum,  setate  florali,  10-12  lin.  diam.,  e capitulis 
16-20  crebriter  aggregatis ; folia  circiter  16-20,  omnia  radicalia 
(incluso  petiolo  sublongiore)  1-lf  poll,  long.,  et  inclusis  laciniis 
6 lin.  lat. ; petiolus  imo  submembranaceus,  1 lin.  lat. ; capitula 
3-3^  lin.  diam.,  subglobosa  ; pulvinus  capitulorum,  setate  fructi- 
fera,  2^-3  poll,  diam.;  involucra  subsessilia,  pateriformia,  7-10 
lin.  diam.,  3 lin.  alta,  imo  plana  et  gamophylla,  foliolis  7-9,  bine 
liberis,  erectiusculis,  subimbricatis,  obovato-oblongis,  margine 
denticulatis,  membranaceis,  reticulato-venosis ; involucella  in 
singulo  involucro  ssepius  8 (forsan  e paleis  inter  se  in  verticillum 
imo  accretis),  breviter  pedicellata;  pedicellus  complanatus,  1 lin. 
long,  et  lat. ; tubus  gamophyllus,  2 lin.  diam.,  1 lin.  alt.,  foliolis 
uniserialibus,  circiter  7,  lineari-oblongis,  acutis,  membranaceis, 
erectis,  parallele  nervosis,  subinsequilongis,  3-5  lin.  long.,  1-1^ 
lin.  lat. ; receptaculum  planum,  minimum,  epaleolatum,  areola- 
tum,  pauciflorum;  achsenium  centrale  unicum,  spinigerum,  1|- 
lin.  long.,  profunde  angulatum,  spinis  5,  subulatis,  subsequali- 
bus,  subdivaricatis,  imo  incrassatis,  cum  angulis  Isevibus  con- 
tinuis,  3-4  lin.  long. ; achsenia  exteriora  circiter  8,  inermia,  1 
lin.  long,  et  lat.,  5-angulata,  in  sulcis  transversim  rugosa ; flores 
in  externa  serie  abortivi  et  immutati  *.  ’ 

5.  Anomocarpus  leucanthemus  •, — Boopis  leucanthema.  Pop.  Nov. 
Gen.  i.  21,  tab.  34;  Lessing,  Linn.  vi.  259  ; DC.  Prod.  v.  2 ; 
Remy  in  Gay,  Chile,  iii.  250 ; Weddell,  Chi.  And.  ii.  8 ; — Leu- 


Full  details  of  this  structure  are  shown  in  Plate  49  a. 
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cocera  annua,  Turcz.  Flo?'.  B.  Zeit.  xxxi.  712;  Walp.  Ann.  ii. 
807; — Acicarpha  \s.ns.tB.,Lag .Pers.Ench.  ii.438;  DC.  l.c.3; — 
herba  pusilla,  radice  fusiformi,  caule  saepius  e basi  ramoso, 
ramisque  gracilibus,  flexuosis,  dense  cano-lanuginosis ; foliis 
pinnatifidis,  laciniis  patentibus  raebique  anguste  linearibus, 
glaberrimis,  crassis,  calloso-mucronatis,  radicalibus  longe  pe- 
tiolatis,  caulinis  tertia  parte  brevioribus ; pedunculis  opposi- 
tifoliis,  lanuginosis ; involucre  campanulato,  profunde  5-8- 
fido,  laciniis  insequalibus,  linearibus,  mucronatis,  glabris,  flores 
superantibus. — In  Andibus  Cbilensibus,  in  scaturiginosis,  v.  s. 
in  herb.  Mus.  Paris,  et  Hook. ; in  excelsis  Cordillera  de  Antuco, 
Prov.  Arauco  (Pbppig) ; Cordillera  de  Colcbagua  (Bridges, 
1186-1187) ; circa  Talca  (Germain). 

Species  babitu  generis  Acicarphee  valde  similis,  sed  differ! 
aebaeniis  omnibus  liberis  et  dissimilibus,  involucre  libero,  profunde 
laciniato,  imo  gamopbyllo;  a Boopide  etiam  differ!  aebseniis 
dissimilibus,  aliisque  longe  spinosis.  Planta  3-5  poll,  alta ; 
caulis  dense  lanatus,  paulo  supra  basin  ramos  plurimos  emittens, 
ramis  erectiusculis,  prsesertim  summo  dense  lanatis ; folia  radi- 
calia  1 poll.  long,  incluso  petiole  limbo  sequilongo,  3-4  lin.  lat. ; 
pedunculi  oppositifolii,  lanati,  in  flore  3 lin.,  in  fructu  6-9  lin. 
long.,  monocepbali ; capitula  in  flore  hemisphserica,  3 lin.  diam., 
in  fructu  globosa,  4-5  lin.  diam. ; involucrum  glabrum,  immu- 
tatum,  demum  reflexum ; receptaculum  semiglobosum,  foveatum, 
I lin.  diam.,  paleis  persistentibus  spathulato-setaceis  sparsis 
onustum.  Corolla  tube  gracili  viridi,  limbo  expanse  albo  5- 
partito  sequilongo;  segmenta  linearia,  acuta.  Aebsenia  omnia 
usque  ad  basin  libera,  creberrima,  fusca,  inermia  et  spinigera. 
intermixta,  obconica,  profunde  5-angulata,  in  sulcis  transversim 
rugosa,  1^  lin.  long.,  lobis  calycinis  stellatim  radiatis,  naviculi- 
formibus,  acutis ; alia  majora,  2 lin.  long.,  brunnea,  straminea, 
angulis  acute  carinatis,  et  in  spinis  e lobis  calycinis  valde  auctis 
terminatis,  spinis  superne  profunde  sulcatis,  subulato-compressis, 
subtus  carinatis,  lin.  long.* 

6.  Anomocarpus  tenuis,  n.  sp.  ; — caulibus  simplicibus,  gracillime 
elongatis,  flexuosis,  primum  decumbentibus,  mox  erectis, 
stramineis,  sub  lente  parce  puberulis,  demum  glabris,  foliis 
pinnato-sectis,  laciniis  linearibus,  membranaceis,  utrinque  2, 
in  petiolum  angustissimum  attenuatis,  glaberrimis;  pedun- 
culis remotis,  oppositifoliis,  valde  elongatis,  monocephalis ; 
capitulis  semiglobosis,  involucre  fere  ad  basin  5-laciniato, 
laciniis  anguste  linearibus,  membranaceis,  glabris;  paleis 


* A drawing  of  this  species  will  be  seen  in  Plate  49  c. 
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persistentibus,  longis,  spathulatis,  involucre  aequilongis. — 
Chile,  V.  s.  in  herb.  Mus.  Paris.  (Gay). 

Caulis  gracilis,  10  poll,  alt.,  ^-5  lin.  diain ; folia  9 lin.  long., 
segmentis  rachiqne  ^ lin.  lat.,  supremis  simplicibus  3-4  lin.  long., 
subsetaceis;  pedunculus  in  flore  6 lin.,  in  fructu  18  lin.  long. ; 
capitulum  2-3  lin.  diam.;  flores  quara  in  A.  leucanthemo  pau- 
ciores  et  minores ; corolla  5 lin.  long. ; achsenia  alba,  libera, 
pleraque  inermia,  \ lin.  long.,  alia  pauca,  brevissime  spini- 
gera  *. 

7.  Anomocarpus  tenuifolius ; Calycera  tenuifolia,  Phil.  MSS. ; — 
subcaespitosa,  caulibus  pluribus  brevioribus,  subdecunibenti- 
bus,  lanato-pilosis ; foliis  radicalibus  plurimis,  radiantibus, 
elongatis,  longe  petiolatis,  profunde  pinnato-partitis,  laciniis 
subdivaricatis,  linearibus,  glaberrimis,  superne  enerviis,  sub- 
tiis  costa  mediana  prominula  signatis ; caulinis  brevioribus, 
alternis ; pedunculis  axillaribus,  oppositifoliis,  incurvis,  pilosis, 
monocephalis ; capitulis  parvis. — In  Andibus  Chilensibus,  v.  s. 
in  herb.  Hook.-,  Cordillera  de  Chilian  (Germain). 

Radix  fusiforrais,  2 poll.  long. ; caules  2-2^  poll.  long. ; folia 
radicalia  I-I5  poll,  long.,  petiolo  6-9  lin.  long.,  rachique  ^-1 
lin.  lat.,  laciniis  insequalibus,  ssepius  4— 5-jugis,  1-2  lin.  long., 
^-1  lin.  lat. ; folia  caulina  6-12  lin.  long.;«peduuculi  3 lin.  long.; 
capitulum  2-3  lin.  diam. ; flores  2 lin.  long. ; ovarium  5-angu- 
latum,  5-carinatum,  obconicum,  dentibus  5,  erectis,  carnosulis, 
acutis,  dorso  carinatis;  corollae  tubus  gracilis,  viridis,  limbo 
albo,  5-partito. 

5.  Calycera. 

The  type  of  this  genus,  Calycera  Cavanillesii,  was  the  earliest 
known  species  of  this  family,  having  been  described  and  figured 
by  Cavanilles  in  1797,  under  the  name  of  Calicera  herbacea. 
The  genus  is  distinguished  by  the  extreme  growth  of  its  calycine 
segments,  which  become  expanded  into  very  long  spines.  In 
this  respect  it  approaches  Anomocarpus  and  Acicarpa.  From 
the  latter  it  is  distinguishable  only  by  its  free  achsenia  and  by  the 
much  greater  length  which  their  spinescent  lobes  attain ; from 
the  former  it  is  distinguished  hy  the  much  greater  length  of  the 
peduncles  that  support  the  capitula,  and  by  the  dififerent  form 
of  its  seeds. 

The  genus  Gyrnnocladus  has  been  proposed  by  Dr.  Philippi 
(Linnsea,  xxviii.  p.  705)  upon  the  slender  character  of  the  partial 
abortion  of  the  leaves  of  the  involucre  and  a globose  receptacle, 
in  a plant  which  otherwise  possesses  the  habit  and  all  the  floral 

• Tl)is  plant  is  represented  in  Plate  49  b. 
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characters  of  Calycera.  Upon  these  features  we  may  remark 
that  Richard  (Mem.  Mus.  vi.  34),  in  his  description  of  the  typical 
species,  Calycera  Cavanillesii,  shows  that  the  leaflets  of  the  invo- 
lucre are  wanting,  and  flgures  the  reeeptacle  as  globose,  both 
in  that  species  and  in  C.  balsamitafolia  [1.  c.  pi.  10  a and  10  b). 
There  does  not  exist,  therefore,  a single  feature  in  Gymnocladus 
distinct  from  Calycera.  In  DeCandolle^s  Monograph  of  the 
family,  he  enumerates  only  two  species  of  this  genus  : four  other 
species  are  here  contributed,  with  the  following  amended  generic 
character : — 

Calycera,  Cav.,Rich. — Char,  reform. : Involucrum  polyphyllum ; 
foliola  5-7,  uniserialia,  imo  ad  torum  accreta,  subinsequalia, 
lineari-lanceolata,  Integra  vel  serrata,  patentia,  ssepe  abortiva. 
Receptaculum  convexum,  subglobosum,  carnosum,  amplum, 
paleis  spathulato-linearibus  acutis  inter  flores  onustum. 
Flores  dissimiles  et  promiscui.  Calyx  tubulosus,  tubo  ad 
ovarium  omnino  adnato,  margine  parvo  libero  5-dejitato, 
dentibus  aequalibus,  acutis,  concavis,  mucronatis,  saepe  demum 
inaequaliter  excrescentibus.  Corolla  ovario  multoties  longior, 
tubo  gracili  fauce  campanulato,  limbi  5-fldi  laciniis  oblongis, 
apice  crassiusculis,  acutis,  paulo  expansis.  Stamina  exserta, 
filamenta  imo  in  tubura  monadelphum  contractioni  corollse  in- 
sertum  coalita,  superne  disjuncta;  antherae  mediante  connec- 
tivo  crasso  dorsali  apiciflxae,  imo  syngenesae,  apice  liberae. 
Ovarium  oblongum,  5-sulcatum,  tubo  calycino  breviori  adna- 
tum,  hinc  apice  conico  liberum,  uniloculare,  uniovulatum. 
Ovulum  pendulum.  Stylus  filiformis,  longe  exsertus,  apice 
incrassato-clavatus.  Stigma  parvum,  globosum,  papillosum.' 
Achcenia  plurima,  congesta,  omnino  libera,  oblongo-turbinata, 
5-sulcata,  lobis  calycinis  nonnullis  (2-3^)  longissime  elon- 
gatis,  subulato-spinescentibus,  divaricatis,  aliis  lobis  squama- 
ceis  aut  abortivis  coronata.  Semen  ordinis. 

Herbae  Andicolce  et  Chilenses;  radix  fusiformis : folia  radicalia 
congesta,  lineari-lanceolata,  incisa  vel  dentata ; caulina  pauca, 
breviora.  Inflorescentia  in  ramulis  terminalis,  pedunculo 
scepius  elongate,  simplici,  monocephalo  j capitulum  subglo- 
bosum. 

1.  Calycera  Cavanillesii,  Rich.  Mem.  Mus.  vi.  34,  tab.  10;  Remy 
in  Gay,  Chile,  iii.  253 ; M'^eddell,  Chi.  And.  ii.  7 ; — C.  herbacea, 
Cav.  Icon,  iv.  35,  tab.  358; — glaberrima,  caulibus  plurimis, 
subscapiformibus,  remote  2-foliatis,  substrictis  ; foliis  radica- 
libus  subsessilibus,  longo-lanceolatis,  acutis,  remote  semi- 
pinnatifldis,  imo  in  petiolum  angustum  spathulatis,  caulinis 
consimilibus,  multo  minoribus;  capitulo  terminali;  achaenio 
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spinis  2-3-plo  longioribus  patentibus  armato. — Chile,  Con- 
cepcion. 

Planta  mihi  invisa;  folia  radicalia  ex  deseriptionibus  4-5  poll, 
long.,  et  eum  laeiniis  6 lin.  lat.,  petiolo  lamina  3-plo  longiore, 
1 lin.  lat. ; caulis  scapiformis,  8 poll,  long.,  1 lin.  diam. 

2.  Calycera  balsamitcefolia,  Rich.  Mem.  Mus.  vi.  38,  tab.  10 ; — 
Boopis  balsamitsefolia,  Juss.  Ann.  Mus.  ii.  350; — Seabiosa 
sympaganthei’a,  R.  ^ P.  Flor.  Per.  i.  49,  tab.  76  a; — Caule 
ereeto,  superne  ramoso,  ramulis  suberectis,  leviter  pilosis,  pe- 
duneulo  nudo  foliolatove  monocephalo  terminatis ; folds 
radiealibus  eongestis,  eaulinis  sparsis,  spathnlato-lanceolatis, 
inciso-dentatis,  laeiniis  remotis  fere  pinnatifidis,  glabellis,  mar- 
gine  ciliato-puberulis,  imo  in  petiolum  linearem  eomplanatum 
cuneatis;  capitulis  majuseulis;  involuero  multipartite,  laeiniis 
oblongis,  acutis,  puberibus.-^Chile,  Prov.  Concepcion,  v.  s.  in 
kerb.  Mus.  Paris.  (Cl.,  Gay). 

Caules  plures,  fere  2-pedales,  erecti,  obsolete  striati,  virgati ; 
tolia  radiealia  2^  poll.,  caulina  l|-2^  poll,  long.,  cum  laeiniis 
4^6  lin.  lat.;  capitula  in  flore  7-8  lin.  diam.,  demum  in  fructu 
14  lin.  diam. ; involucrum  multipartitum,  laeiniis  lanceolatis, 
integris,  patentibus,  ineequalibus ; flores  involucre  excedentes ; 
calycis  dentes  5,  parvi,  subrotundi ; corollse  tubus  imo  tenuissi- 
mus,  viridis,  superne  infundibuliformis,  5-fidus,  albus ; paleae 
inter  flores  plurimse,  spathulatae,  foliaeeae,  involucre  aequilongse, 
margine  ciliatae. 

3.  Calycera  squarrosa,  n.  sp. ; — glaberrima ; folds  radiealibus 
plurimis  eongestis,  oblongis,  irregulariter  pinnatifldo-ineisis, 
summo  segmeutisque  obtusiuseulis,  iterum  sinuato-dentatis 
dentibus  spinescenti-mueronatis,  crassis,  margine  cartilagineo, 
in  petiolum  longissimum  angustum  alatum  deeurrentibus ; 
pedunculo  seapiformi,  monoeephalo,  nudo,  folio  breviore ; 
capitulo  majuseulo;  involucre  ad  basin  5 -partite,  laeiniis 
linearibus,  patentibus,  aceroso-denticulatis ; paleis  spathulatis, 
acerosis,  erassis,  viridibus,  flores  excedentibus. 

Species  duabus  praeviis  aflinis,  sed  planta  multo  humilior : folia 
(petiolo  incluso)  3 poll,  long.,  lamina  polliearis,  7 lin.  lat. ; seg- 
menta  2-3  inferiora  remota  et  squarrosa;  petiolus  alatus,  1^-2 
poll,  long.,  1 lin.  lat.;  peduneulus  nudus,  1 poll,  long.,  apice 
crassior ; capitulum  1 poll,  diam.* 

4.  Calycera  sinuata,  n.  sp. ; — glaberrima;  foliis  radiealibus  plu- 
rimis, eongestis,  ovato-oblongis,  irregulariter  sinuato-dentatis 
dentibus  brevibus,  apiee  callosis,  crassis,  sub-3-nerviis,  in 

* This  species  is  represented  in  Plate  50  a. 
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petiolum  longum  cuneatis;  caulinis  paucis,  alternis,  confor- 
mibus,  et  multo  brevioribus ; capitulo  terminali ; involucri 
foliolis  5,  spathulato-oblongis,  subintegris,  crassis,  patentibus. 
— In  Andibus  Chilensibus,  ora  orientali  (Puente  del  Inca, 
altit.  8000  ped.),  v:v. 

Planta  anno  1825  mihi  inventa,  habitu  prsecedentis,  3-polli- 
caris ; radix  fusiformis.  If  poll,  long.,  folia  radicalia  2 poll,  long., 
4 lin.  lat.,  lamina  in  petiolum  complanatum  alatum  linearem 
subaequilongum  deeurrens;  caulina  similia,  9 lin.  long.,  2 lin. 
lat. ; capitulum  in  fructu  globosum,  9 lin.  diam.,  spinis  inclusis 
I^  poll.  diam.  j foliola  involucri  4 lin.  long.,  lin.  lat. ; acbaenii 
spinse  rigidae,  patentes,  subulatae,  superne  subsulcatae  *. 

5.  Calycera  viridiflora  •, — Gymnocladus  viriditlorus,  Phil.  Linn. 
xxviii.  p.706; — glaberrima,  caulibus  paucis,  e basi  enatis,  sae- 
pius  folio  unico  munitis,  scapifbrmibus,  teretibus,  validiusculis, 
monocephalis,  foliis  radicalibus  plusquam  2-plo  longioribus, 
interdum  subramosis,  ramo  etiam  florigero,  imo  apiceque 
llorifero ; foliis  radicalibus  plurimis,  crebre  congestis,  elon- 
gatis,  limbo  ovato  aut  oblongo,  inaequaliter  laciniato-dentato 
dentibus  interdum  erosis  et  mucronatis,  glauco-viridi,  cras- 
siusculo,  in  petiolum  loriformem  elongatum  alatum  decur- 
rente;  capitulo  globoso,  involucro  5-fido,  laciniis  2-3  lineari- 
bus,  cuspidatis,  reliquis  brevioribus ; receptaculo  globoso, 
paleis  plurimis,  flore  brevioribus,  spathulatis,  cuspidatis,  viri- 
dibus,  nonnullis  filiformibus  onusto. — In  Andibus  Chilensi- 
bus, Cordillera  de  Maule,  Depart.  Linares  (Germain),  sub. 
nom.  C.  nudicaulis,  Phil.  MSS. 

Species  sine  dubio  hujus  generis,  prsecedenti  et  sequenti 
valde  affinis ; specimina  communicata  sub  titulo  Calycera  nudi- 
caulis, sed  planta  descripta  sub  nom.  Gymnocladus  viridiflorus : 
planta  non  semper'  nudicaulis,  et  igitur  nomen  vix  idoneum. 
Folia  radicalia  (petiolo  incluso)  2-3  poll,  long.,  lamina  ovata 
aut  oblouga,  8-10  lin.  long.,  4-7  lin.  lat.;  pedunculus  scapi- 
formis,  nudus,  4j  poll.  long. ; capitulum  globosum,  12-16  lin. 
diam. ; calyx  1 lin.  long. ; corolla  3|-4  lin.  long.,  cum  staminibus 
styloque  intense  viridis;  acbaenii  spinse  valde  insequales,  lon- 
giores,  7 lin.  et  ultra  long.f 

6.  Calycera  spinulosa,  Gill.  MSS.,  n.  sp. ; — foliis  radicalibus 
congestis,  lanceolato-oblongis,  sinuato-dentatis  dentibus  ace- 
roso-spinosis,  patentibus  vel  recurvis,  infra  medium  cuneatis 
et  integris,  5-nerviis,  carnosulis,  glaberrimis,  imo  in  petiolum 

* A drawing  of  this  plant  is  given  in  Plate  50  b. 
t A figure  of  this  species  is  given  in  Plate  50  c. 
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latum  subamplexicaulem  decurrentibus,  bine  quasi  sessilibus, 
cauli  subscaposo  sequilongis;  caulinis  paucis,  multo  minoribus ; 
caule  ssepius  pedunculo  unico  longiusculo  monocephalo  ter- 
minato,  interdum  ramo  altero  foliifero  et  florifero  donato  j 
involucri  foliolis  5-7,  lanceolatis,  acutis,  pectinato-dentatis, 
dentibus  spinulosis ; paleis  basi  latis,  apice  subulatis. — Prov. 
Mendosse  ad  Tortoral  et  Las  Arboletas,  in  arenosis,  v.  s.  in 
herb.  Hook.  (Gillies,  sub  nom.  C.  spinulosa). 

Planta  humilis,  3-3^  poll,  alt.;  radix  fusiformis;  folia  plera- 
que  radicalia,  2|  poll,  long.,  4-7  lin.  lat.,  imo  cuneato-spathu- 
lata;  caulina  9-12  lin.  long.,  3-4  lin.  lat.;  caulis  saepe  scapi- 
formis,  fere  nudus,  3 poll.  long. ; capitulum  9 lin.  diam. ; invo- 
lucri foliola  5-6  lin.  long.,  2 lin.  lat. ; achaenium  1^  lin.  long., 
5-angulatuni,  spinis  inaequalibus,  divaricatis,  longioribus  5-8  liii. 
long.,  subulatis  *. 

Var.  /3.  serratifolia ; — foliis  elliptico-lanceolatis,  submenibrana- 
ceis,  sinuato-serratis,  dentibus  calloso-mucronatis,  imo  integro 
cuneatis,  5-7-nerviis,  glaberrimis;  caule  scapiformi,  solitario 
(an  semper  ?),  monocephalo,  nudo,  foliis  radicalibus  breviore  ; 
paleis  integris,  acutis. — In  Andibus  Mendozinis,  v.  s.  in  herb. 
Hook.-,  circa  Casa  Pintada  (Gillies). 

Polia  majora,  textura  tenuiora,  4 poll,  long.,  1 poll,  lat.,  imo 
Integra,  latiora;  scapus  2 poll,  alt.;  capitulum  circa  1 poll, 
diam. 

6.  Acicarpa. 

This  genus,  first  established  by  A.  de  Jussieu,  was  named  by 
him  Acicarpha  f,  because  of  the  spinose  lobes  of  its  achsenia, 
which  he  erroneously  attributed  to  the  growth  of  the  paleae,  and 
their  accretion  with  the  ovarium.  Mr.  Robert  Brown  first  de- 
tected this  error,  and  showed  that  the  spinose  excrescences  were 
owing  to  the  growth  of  the  calycine  lobes,  and  not  of  the  paleae; 
and  hence  he  objected  to  the  name  of  Acicarpha  as  being  inad- 
missible, suggesting  in  its  stead  the  far  more  appropriate  epithet 
of  AcicarpaX-  DeCandolle  and  other  botanists  have  disregarded 
this  suggestion,  and  have  retained  Jussieu’s  name ; but  it  appears 
to  me  that  we  are  bound  to  adopt  that  of  Acicarpa,  so  long  ago 
recommended  by  'Mr.  Brown.  The  little  difference  existing 
between  this  genus  and  Calycera  has  been  already  pointed  out, 
consisting  principally  in  the  much  greater  length  of  the  excres- 
cent calycine  lobes,  and  in  the  accretion  of  the  achsenia  with 
each  other  and  with  the  receptacle ; but  this  last-mentioned 

* This  plant  is  figured  in  Plate  50  d. 

t Ann.  Mus.  ii.  p.  347. 

J Linn.  Trans,  xii.  p.  132;  Mem.  Mus.  vi.  pi.  11  & 12.  fig.  b. 
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feature  is  not  a constant  character.  Richard  represents  the 
ovaria  as  being  immersed  within  a fleshy  receptacle ; this,  how- 
ever, is  an  erroneous  view  of  the  case : the  receptacle  is,  in  fact, 
merely  a cylindrical  axile  column,  upon  which  the  ovaria  are 
imposed,  thus  resembling  an  abbreviated  spikelet,  round  which 
the  flowers  are  densely  crowded ; from  this  receptacle  a secretion 
exudes,  which  flows  between  the  ovaria,  and  finally  agglutinates 
them  and  all  the  lower  portion  of  the  spikelet  into  one  compact 
mass.  Sometimes,  however,  this  agglutination  is  only  partial, 
especially  towards  the  middle  and  summit  of  the  inflorescence ; 
and  it  then  occurs  that  many  of  the  achsenia,  perfectly  mature, 
are  as  free  as  in  Calycera,  which  fact  I have  frequently  observed 
in  Acicarpa  tribuloides : even  in  the  typical  species  the  ovaria  of 
the  upper  florets  always  remain  free,  as  Richard  has  described 
them*  ; but  in  that  species  these  free  achsenia  seldom  perfect 
their  seeds.  In  Acicarpa  the  calyx,  which  is  adnate  to  the  ova- 
rium, is  deeply  5-sulcate,  the  prominent  midrib  of  its  five  free 
teeth  being  continuous  with  its  salient  angles ; at  first  it  is  of 
delicately  thin  texture,  and  extremely  transparent,  consisting 
apparently  of  two  integuments  with  a fluid  or  vacant  mesodermal 
space  between  them ; for  the  one  can  be  made  to  move  loosely  over 
the  other  by  pressure.  The  subsequent  increment  of  the  calyx 
seems  to  arise  from  the  deposition  of  solid  matter  (probably  de- 
rived from  the  receptacle)  within  the  mesodermal  space : the 
midribs  of  the  calycine  leaves  seem  to  acquire  the  greatest 
amount  of  increment,  becoming  lengthened  into  thick  pungent 
spines ; the  calycine  lobes  are  at  the  same  time  expanded  into 
the  globose  nodules  that  form  the  bases  of  the  spines ; while  the 
external  surface  of  the  calycine  tube  becomes  horny  and  solid^ 
the  mesodermal  space,  being  much  enlarged,  is  filled  with  com- 
pact cellular  tissue,  which  dries  into  a light  spongy  or  pithy 
substance.  While  this  deposition  is  taking  place  within  the  in- 
teguments of  the  achsenia,  a similar  exudation  from  the  recep- 
tacle flows  between  the  numerous  achsenia,  and  agglutinates 
them,  together  with  the  receptacle,  into  one  solid  echinate  glo- 
bose head,  as  before  described.  This  appears  to  be  the  nature 
of  the  change  in  the  development  of  the  fruit  in  Acicarpa. 
There  is  an  evident  difference  in  the  growth  that  takes  place 
in  the  calyx  of  Acicarpa  and  in  that  of  Calycera : in  the  former 
the  excrescent  spines  are  shorter,  nodose  at  their  base,  subulate, 
with  a small  groove  along  their  inner  face ; in  the  development 
of  the  spines  in  Calycera  the  calycine  lobes  disappear  or  become 
entirely  expanded  into  divaricated  spines  of  much  greater  length 
and  thickness,  subulate  and  semiterete  in  form,  being  flattened 


Mem.  Mus.  vi.  46,  tab.  11b.  fig.  5.  achaenia  coalita,  fig.  6.  alia  libera. 
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on  their  upper  surface.  The  generic  features  of  Acicarpa,  as 
here  given  from  my  own  observations,  will  be  found  to  dilFer  in 
many  essential  respects  from  the  chai’acters  assigned  to  it  by 
Richard  and  DeCandolle. 

Acicarpa,  R.  Br. ; — Acicarpha,  Juss. ; — Cryptocarpha,  Cass. — 
Char,  emend. ; Involucrum  polyphyllum ; foliola  5,  lineari- 
oblonga,  insequalia,  persistentia,  uniserialia,  toro  parvulo  ad- 
nata; receptaculum  lineari-cylindricum,  toro  suffultum,  paleis 
obovatis  ovario  longioribus  inter  flores  onustum.  Flores  con- 
similes,  superiores  nihilominus  substeriles.  Calycis  tubus 
ovario  5-angulato  arete  adnatus,  limbo  libero  4r-5-dentato, 
dentibus  parvis,  ovatis,  obtusiusculis,  hyaliuis,  textura  laxa, 
tubi  angulis  continuis,  demum  excrescentibus.  Corollee  tubus 
gracilis,  ovario  2-plo  et  limbo  sesquiduplo  longior,  limbo  in- 
fundibuliformi  profunde  4-5-partito,  laciniis  oblongis,  obtu- 
siusculis, crassis,  sub-3-nerviis.  Stamina  inclusa  ; filamenta 
imo  in  tubum  monadelphum  carnosum  fauci  insertum  coalita, 
apice  brevissime  disjuncta;  antherce  oblongse,  basi  emarginatae, 
imo  usque  ad  medium  syngenesse,  dehiiic  liberae,  conuectivo 
crasso  dorsali  imo  nodoso  filamento  continue  affixae.  Ovarium 
tube  calycis  adnatum,  1-loculare,  1-ovulatum,  apice  conico 
nudum.  Achemia  plurima,  congesta,  brevia,  profunde  5- 
sulcata,  pleraque  (praesertim  inferiora)  inter  se  et  cum  recep- 
taculo  in  globum  echinatum  concreta,  lobis  calycinis  excres- 
centibus et  spinescentibus,  divaricatis ; pauca  superiora,  saepe 
libera,  vel  interdum  (sed  non  semper)  sterilia.  Semen  ordinis. 
Herbae  perennes,  Brasilienses,  Bonarienses  et  Chilenses,  sub- 
procumbentes ; radix  subfusiformis ; caules  plures,  ramosissimi ; 
folia  alterna,  radicalia  petiolata,  caulina  sessilia,  oblonga  vel 
linearia,  Integra  vel  inciso-dentata  •,  pedunculi  oppositifolii, 
monocephali,  axillares  et  terminates. 

1.  Acicarpa  spathulata,  R.  Br.,  Linn.  Trans,  xii.  129 ; — Acicarpha 
spathulata,  Rich.  Mem.  Mus.  vi.  78,  tab.  12 ; DC.  Prodr.  v.  3 ; 
— Cryptocarpha  spathulata,  Cass.  Diet.  xii.  85;  — Sommea 
calcitrapa,  Bory ; — Echinolema  arenarium,  Jacq.  fil. ; — Acan- 
thosperma  littorale,  Velloz,  Flor.Flum.  Icon.  viii.  tab.  152; — 
Buphthalmum  Bonariense,  Pers.  Ench.  ii.  474; — glabra,  cau- 
libus  decumbentibus,  ramosis;  folds  cuneato-oblongis,  apice 
rotundatis  et  mucronatis,  imo  in  petiolum  longum  decur- 
rentibus,  integris  vel  rarius  paucidentatis,  3-nerviis,  utrinque 
cano-glaucis ; pedunculo  monocephalo  in  ramulis  axillaribus 
terminali,  folio  longiore;  involucri  foliolisinsequalibus,  spathu- 
lato-oblongis,  mucronatis,  integris,  patentibus,  flores  longe 
excedentibus. — Rio  de  Janeiro,  in  arenosis  maritimis. 

Planta  bene  cognita  et  auctoribus  ampliter  descripta ; recepta- 
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culum  in  juniore  setate  filiformi-cylindraceum ; ovaria  numero- 
sissima,  illinc  cum  paleis  totidem  brevioribus  interspersa,  cre- 
briter  circumposita,  mox  cohserent  omnia  in  niassam  solidam, 
centralia  (aut  superiora)  libera  et  sterilia,  ut  in  aliis  speciebus. 

2.  Acicarpa  crassifolia,  n.  sp.; — glaberrima,  caule  subdecum- 
bente ; foliis  inferioribus  spathulato-lanceolatis  in  petiolum 
brevem  latum  cuneatis,  superioribus  subsessilibus,  cuneato- 
ellipticis,  subobtusis,  carnosis,  margine  subrevoluto  remote  et 
obsolete  sinuato-denticulatis,  3-uerviis,  nervis  subtus  promi- 
nulis ; pedunculo  solitario,  terminali,  monocephalo ; capitulo 
majusculo ; involucri  foliolis  5-7,  obovato-oblongis,  acutis, 
mucronatis,  membranaceis,  margine  crassiusculo,  integro. — 
Maldonado,  in  dumetis  areuosis,  v.  s.  in  herb.  Hook.  (Tweedie). 

Species  prsecedenti  valde  analoga,  sed  folia  viridiora,  breviora 
et  latiora,  margine  denticulata;  planta  5-pollicaris ; folia  alterna, 
1-2  poll,  long.,  6-8  lin.  lat.,  petiolo  lato,  subamplexicauli,  bre- 
vissimo ; pedunculus  terminalis  1 poll,  long.,  apice  incrassatus  ; 
capitulum  fere  1 poll,  diam.,  semiglobosum ; involucrum  fere  ad 
basin  5-7-partitum,  laciniis  patentibus;  paleae  setaceae  vel  spa- 
thulatae,  ovaria  concreta  excedentes;  corollae  tubus  gracilis, 
2^  lin.  long.;  limbus  infundibuliformis,  ultra  medium  5-partitus, 
tubo  fere  aequilongus,  segmenta  oblonga,  acuta*. 

3.  Acicarpa  bupleuroides,.  Less.  Linn.  vi.  527 ; DC.  loc.  dt.  3 ; 
— erecta,  glabra,  dichotome  ramosa;  foliis  oblongo-obovatis, 
basi  in  petiolum  alatum  subamplexicaulem  angustatis,  obtusis, 
integerrimis  vel  apice  subdentatis,  reticulato-venosis ; capitulis 
terminalibus ; involucro  inaequaliter  5-foliolato,  foliolis  lineari- 
elongatis,  calyce  corollaque  4-lobis. — Brasilia  meridionalis,  in 
uliginosis  (Sello). 

Species  mihi  invisa,  ex  desdriptione  autem  cl.  Lessingii  ab 
alteris  manifeste  distincta ; herba  perennis,  1^-4  ped.  alt.,  habitu 
Bupleuri  rotundifolii ; capitulum  parvum,  eo  Artemisia  Absinthii 
vix  majus;  folia  alterna,  remota,  6 poll,  long.,  1^  poll.  lat. 

4.  Acicarpa  procumbens,  Less.  Linn.  vi.  527 ; DC.  loc.  cit.  3;  — 
glaberrima,  caulibus  plurimis,  procumbentibus,  valde  ramosis ; 
foliis  lineari-spathulatis,  in  petiolum  planum  attenuatis,  in- 
tegerrimis, mucronulatis,  glaucis,  membranaceis,  3-nerviis, 
nervis  superne  immersis,  subtus  prominulis ; pedunculis  mo- 
nocephalis,  primum  terminalibus,  demum  lateralibus,  folio 
brevioribus ; involucri  segmentis  6,  floribus  brevioribus,  in- 
tegerrimis, oblongo-ellipticis,  patentibus,  insequalibus. — Bra- 
silia meridionalis,  v.  s.  in  herb.  Honk.  (Sello). 

Planta  habitu  ad  A.  spathulatam  accedens ; folia  remo- 
* A drawing  of  this  plant  is  given  in  Plate 51  a. 
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tiora,  fusciora,  angustiora,  membranacea,  et  capitula  multo  mi- 
nora ; caules  6-12  poll,  long.,  debiles ; folia  1-1|  poll,  long., 
2-4  lin.  lat. ; petiolus  angustus;  pedunculi  teretes,  oppositifolii, 
fere  1 poll.  long. ; capitula  semiglobosa,  5 lin.  diam. ; involucri 
foliola  2 lin.  long.,  1 lin.  lat.,  acuta  *. 

5.  Acicarpa  tribuloides,  R.  Br.  1.  c. ; — Acicarpha  tribuloides,  Jmss. 
Ann.  Mus.  ii.  348,  tab.  58.  fig.  1 ; Rich.  Mem.  Mus.  vi.  45, 
tab.  1 1 ; DC.  Prodr.  v.  3 ; — Cryptocarpha  tribuloides,  Cass. 
Diet.  xii.  85; — subdecumbens,  dichotome  subramosa;  folds 
cuneato-oblongis,  obtusis,  sinuato-dentatis  aut  lacerato-incisis, 
laciniis  mucrouatis,  glaberrimis,  submembranaceis,  valde  re- 
ticulatis,  inferioribus  spathulatis,  superioribus  sessilibus,  et 
basi  latiore  senii-amplexicaulibus. — In  Provinciis  Argentinis, 
V.  V.  ad  Zanjon,  Prov.  Cordovae. 

Species  ad  prsecedentem  et  sequentem  proxime  accedens;  apriore 
diflPert  foliis  dentatis  aut  inciso-laciniatis,  a posteriore  foliis  vix  pin- 
natifidis  et  basi  non  auriculatis.  Folia  3-3^  poll,  long.,  4-9  lin. 
lat. ; pedicelli  6-9  lin.  long. ; involucri  foliola  linearia,  Integra, 
obtusa,  4-5  lin.  long.,  |-1  lin.  lat. ; capitula  fructifera  globosa, 
(exclusis  spinis)  3 lin.  diam. ; achsenia  arete  conglutinata ; spiuse 
3 lin.  long.f 

6.  Acicarpa  pinnatifida,  n.  sp. ; — herbacea,  glaberrima,  caulibus 
e basi  pluribus,  angulato-sulcatis,  dichotome  ramosissimis ; 
foliis  lanceolatis,  membranaceis,  utrinque  glaucis,  radicalibus 
imo  cuneatis  et  in  petiolum  longum  decurrentibus,  pinnato- 
laciniatis,  laciniis  late  triangularibus,  obliquis,  caulinis  sessi- 
libus imo  cordato-aui’ieulatis  et  semiamplexicaulibus,  sinuato- 
laciniatis,  supremis  late  linearibus,  subacutis,  mucronatis, 
integerrimis  vel  subdentatis;  pedunculis  axillaribus,  folio 
multo  brevioribus  et  oppositifoliis ; involucri  foliolis  5,  anguste 
bnearibus,  patentibus,  integris,  mucronatis,  subin sequalibus, 
pedunculo  fere  sequilongis,  et  floribus  3-6-plo  longioribus. — 
Buenos  Ayres,  v.  v. 

Planta  in  pascuis  copiosa,  bipedalis;  folia  radicalia  6 poll, 
long.,  laciniis  inclusis  fere  1 poll,  lat.;  caulina  sessilia,  imo  late 
et  acute  auriculata,  lobis  amplexicaulibus,  3-4  poll,  long.,  5-9 
lin.  lat.,  suprema  ssepius  Integra,  1-2  poll,  long.,  3-6  lin.  lat.; 
pedunculus  3-6  lin.  long.;  capitulum  6 lin.  diam.;  involucri 
foliola  3-4  lin.  long.,  1-2  lin.  lat. ; achsenia  in  globum  conglu- 
tinata, spinse  3-4  lin.  long.J 

7.  Acicarpa  runcinata,  n.  sp. ; — subesespitosa,  humilis,  caulibus 

* This  plant  is  represented  in  Plate  51  c. 
t Details  of  this  species  will  be  found  in  Plate  52  a. 

J A figure  of  this  plant  will  be  seen  in  Plate  52  b. 

»Tr»T  Tl. 
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paucis,  scapiformibus,  interdum  nudis,  rarius  paucifoliosis, 
monocephalis ; folds  ladicalibus  confertis,  elongato-linearibus, 
irregulariter  pinnato-laciniatis,  laciniis  grosse  dentato-incisis 
et  runcinatis,  in  petiolum  alatum  decurrentibus,  membrana- 
ceis;  capitulis  terminalibus ; involucri  foliolis  5,  spathulato- 
linearibus,  elongatis,  integris,  obtusiusculis,  patentibus  vel 
reflexis,  floribus  6-plo  longioribus,  subinsequalibus. — Banda 
Oriental,  v.  s.  in  herb.  Hook.  (Tweedie). 

Planta pusilla,  rami  vix  2^-poll.  long.;  folia  radicalia  prona,  ra 
diantia,  l|-2^  poll,  long.,  laciniis  inclusis  6 lin.  lat.,  rachi  alata 
2 lin.  lat.,  tenuiter  membranacea,  glaberrima.  Caules  scapi- 
formes,  suberecti,  ssepius  nudi,  lj-1^  poll,  long.,  monocephali, 
vel  interdum  foliiferi,  2^  poll.  long. ; folia  2-3,  alterna,  6-9  lin. 
long.,  1-2  lin.  lat.;  capitula  parva,  2-3  lin.  diam. ; involucri 
foliola  7-9  lin.  long.,  1 lin.  lat.* 


Observations  on  the  Bignoniace^. 

This  beautiful  family,  the  species  of  which  impart  a glory  to  the 
tropical  forests  of  both  hemispheres,  but  more  especially  to  those 
of  the  New  World,  has  been  hitherto  imperfectly  investigated, 
and  a more  complete  examination  of  the  order  is  still  a great 
desideratum  in  the  science  of  botany.  It  has  occurred  to  me 
that  the  few  observations  I made  long  ago  upon  several  points 
of  structure  in  this  order  may  be  of  use  in  the  pursuit  of  such  an 
investigation;  and  in  this  hope  the  following  remarks  are  offered 
as  a small  contribution  towards  that  end.  It  is  to  be  wished 
that  some  able  botanist  would  take  the  trouble  to  re-examine  care^ 
fully  all  the  materials  existing  in  the  principal  herbaria,  re-model 
entirely  the  disposition  of  the  order,  determine  the  more  essential 
characters  and  limits  of  the  genera,  and  identify  the  species : he 
will  find  this  labouT  amply  rewarded  by  the  interesting  results 
which  such  an  investigation  will  assuredly  afford.  At  the  time 
when  Prof.  Bindley  published  his  ‘Introduction’  (in  1836),  he 
remarked  that  the  order  “ is  in  great  confusion,  and  requires  to 
be  carefully  revised  by  some  good  botanist.”  The  renowned 
elder  DeCandolle  made  the  first  step  towards  this  inquiry  in  his 
‘ Revue  des  Bignoniacees,’  in  1838,  and  again,  on  a more  ex- 
tended scale,  in  his  ‘ Prodromus,’  in  1845  ; but  the  materials  at 
his  command  at  that  time  seem  to  have  been  far  from  complete ; 
consequently  we  there  find  the  greater  part  of  the  individuals  of 
the  family  massed  together  in  the  genus  Bignonia,  all  of  which 
require  sifting  and  separating  into  their  proper  places.  This 
valuable  contribution  to  the  knowledge  of  the  order  in  the  ‘Pro- 
dromus’ was  enriched  by  many  notes  relating  to  structural 

* A drawing  of  this  species  is  given  in  , Plate  51  b. 
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points  of  great  importance,  furnished  by  his  eminent  son.  Prof. 
A.  DeCandolle.  Few  additions  to  our  knowledge  of  the  family 
have  been  made  since  that  time : among  these  may  be  mentioned 
those  of  Dr.  Seemann  on  the  CrescentiacecB  and  some  of  the 
genera  of  the  Catalpea : the  attention  of  the  same  botanist  has  also 
been  for  some  time  directed  to  the  study  of  the  family ; and  it  is 
to  be  hoped  that  he  will  publish  the  results  of  his  investigations. 

The  order  is  divided  by  DeCandolle  into  two  tribes,  distin- 
guished in  great  measure  by  the  presence  or  absence  of  winged 
margins  to  the  seeds  ; in  the  former  case  [Bignoniece]  the  fruit 
is  capsular  and  dehiscent,  with  winged  seeds ; in  the  latter  case 
[Crescentiece]  it  is  either  fleshy  or  ligneous  and  indehiscent,  with 
apterous  seeds,  often  imbedded  in  pulp.  I have  already  pointed 
out,  in  the  former  tribe,  the  anomalous  instance  of  Oxycladus  *, 
where  the  fruit  is  an  indehiscent  nut,  normally  2-locular  and 
pluriovular,  but  by  abortion  unilocular  and  monospermous,  the 
seed  being  perfectly  apterous,  with  two  thick  fleshy  cotyledons 
conjoined  by  a very  small  terminal  radicle.  I indicated  also  an- 
other instance  in  Adenocalymna-\ , where,  although  the  fruit  is 
capsular  and  dehiscent,  the  seeds  have  no  wings,  their  integu- 
ments being  coriaceous  and  hard,  and  their  cotyledons  very  thick 
and  fleshy.  In  Platycarpum  and  Henriquezia  the  seeds  are  like- 
wise fleshy  and  wingless.  In  Argylia,  also,  some  species  have  the 
seeds  quite  apterous,  in  others  the  wing  is  only  rudimentary. 
Thus  it  appears  that  this  feature  is  not  sufficiently  constant  to 
serve  as  a basis  for  tribual  distinction.  I propose  in  the  follow- 
ing remarks  to  search  for  other  characters  , and  with  this  view  I 
will  first  notice  several  modifications  I have  observed  in  the 
structure  of  the  seeds,  and  then  inquire  into  the  modes  in  which 
the  carpels  are  combined. 

In  the  Bignoniece  the  seed  usually  consists  of  a coating,  con- 
siderably flattened,  with  a coriaceous  centre  surrounded  by  a 
broad,  delicately  membranaceous  wing,  generally  broader  than 
long : it  has  no  funicle,  but  near  the  margin  of  the  coriaceous 
portion,  contiguous  to  its  base,  a small  linear  hilum  is  seen, 
which  corresponds  with  a similar  cicatrix  on  the  dissepiment, 
where  it  was  attached.  As  an  example  of  the  general  structure 
of  the  seed  in  the  Bignoniece,  we  may  take  that  of  Pithecoctenium 
squalus.  Here  it  is  surrounded  by  a very  broad  wing,  of  extreme 
tenuity,  delicately  reticulated,  perfectly  hyaline,  with  a number 
of  strong  nervures  radiating  fr,om  the  coriaceous  discoidal  centre. 
After  sufficient  maceration,  it  is  easy  to  introduce  a blunt  needle 
into  the  substance  of  the  wing,  when  it  can  be  separated  into  two 
very  distinct  laminae,  even  to  the  utmost  margin,  proving  that  the 

* Linn.  Trans,  xxi.  145;  Linn.  Proc.  ii.  270. 

t Linn.  Proc.  ii.  272. 
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wing,  although  in  this  case  of  extreme  tenuity,  is  not  a simple 
pellicle,  as  Prof.  A.  DeCandolle  concluded  (Prodr.  ix.  142,  note). 
The  many  radiating  lines  that  diverge  from  the  coriaceous  discoid 
portion  are  formed  by  the  plicature  of  the  laminae  at  those  parts, 
evidently  from  the  effect  of  pressure,  for  they  contain  no  vessels 
of  any  kind,  and  have  no  connexion  with  the  raphe.  The  discoid 
centre,  where  these  laminae  are  not  conjoined,  is  quite  hollow 
and  opake,  forming  a distinct  cell  lined  with  a quantity  of  opake 
white  cellular  tissue;  and  the  next  integument  lies  in  the  centre 
of  this  space,  filling  about  two-thirds  of  its  diameter.  This  inter- 
mediate integument  is  somewhat  opake,  transversely  oval,  with 
a deep  emarginature  in  its  summit,  reaching  nearly  to  the  cen- 
tre ; and  in  the  bottom  of  this  sinus  the  chalaza  is  clearly  seen  : 
at  the  base  is  another  emarginature,  of  less  depth,  from  the 
bottom  of  which  proceeds  a tube  of  the  length  of  the  whole 
tunic,  which  extends  downwards  to  the  basal  hilum  through  the 
coriaceous  portion  of  the  winged  integument,  to  the  sides  of 
which  this  tube  is  agglutinated  by  solid  deposits;  and  in  this 
manner  it  forms  a semiseptum  in  the  lower  part  of  the  coria- 
ceous cell,  which  thus  becomes  bimarsupiate  at  its  base.  The 
third  integument  that  immediately  invests  the  embryo  is  thinner 
and  of  the  same  form  as  the  intermediate  coating,  only  that  a 
very  short  sac  surrounding  the  radicle  occupies  the  place  of  the 
long  tube.  The  embryo  is  of  the  same  transversely  oval  form, 
and  consists  of  two  very  fiat  foliaceous  cotyledons,  deeply  cordate 
at  base,  with  a very  short  obtuse  radicle  in  the  sinus  that  occu- 
pies half  its  length : in  the  summit  is  a similar  emarginature 
that  reaches  the  centre,  thus  cleaving  the  cotyledons  almost 
in  two,  and  leaving  a very  short  space  between  the  two  emar-’ 
ginatures,  so  that  the  embryo  appears  almost  to  consist  of  four 
cotyledonaiy  lobes.  The  semiseptum  above  mentioned  eoincides 
with  the  line  of  the. simple  raphe  that  is  imbedded  in  the  ventral 
discoid  lamina  of  the  outer  winged  tunic,  but  has  no  connexion 
with  it  more  than  is  due  to  the  subsequent  agglutination  of  the 
parts.  The  raphe,  starting  from  the  hilum,  follows  the  course 
mentioned,  imbedded  in  the  outer  lamina,  until  it  arrives  oppo- 
site the  apical  sinus  of  the  embryo,  when  it  suddenly  pierces 
its  way  through  the  coriaceous  deposits  of  the  tunic,  and  imme- 
diately communicates  with  the  chalaza. 

It  is  thus  seen  that  the  embryo  in  the  Bignoniea  usually  con- 
sists of  a very  short  radicle  seated  in  the  basal  sinus  of  two  very 
deeply  Iqbed  cotyledons,  which  are  again  2-lobed  at  their  sum- 
mit ; this  form  is  subject  to  several  modifications,  one  of  the 
most  remarkable  of  which  is  found  in  Argylia,  where  the  embryo 
appears  cleft  only  at  the  base,  being  quite  truncate  at  the  sum- 
mit; but  this  scissure  extends  from  the  base  to  the  very  apex.  The 
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embryo  is  thus  divided  into  four  equal  lobes,  greatly  flattened, 
foliaceous,  and  lying  in  adpressed  pairs,  free  all  round  their  mar- 
gins, but  united  together  at  a small  point  to  the  very  apex  of  the 
terete  accumbent  radicle,  which  is  of  the  length  of  the  lobes,  and 
lies  recondite  in  the  centre,  concealed  by  the  free  margins  of  these 
lobes  : this  radicle,  which  points  to  the  basal  hilum,  is  placed  trans- 
versely and  centrifugally  in  regard  to  the  axis  of  the  capsule,  as 
in  most  genera  of  the  family.  The  cavity  of  the  coriaceous  in- 
tegument which  encloses  it  is  nearly  orbicular  or  transversely  oval, 
though  sometimes  much  compressed,  without  any  tendency  to  the 
formation  of  a semiseptum  at  its  base,  as  occurs  in  many  genera. 
The  reason  of  this  is  that  the  neck  of  the  intermediate  integument 
is  not  agglutinated  to  the  sides  of  the  outer  tunic,  but  remains 
free ; and  in  Argylia  this  neck  is  extremely  elongated,  indeed 
longer  than  the  integument  itself,  so  that  it  is  coiled  up  into  a 
shorter  space,  much  in  the  same  way  that  Dr.  Wight  represents 
it  in  Calosanthes  (Icon.  tab.  1339,  upper  figure). 

There  are  some  exceptions  to  the  occurrence  of  this  dee]) 
emarginature  of  the  cotyledons, — for  instance,  in  Calampelis, 
where  the  embryo  assumes  the  ordinary  form  of  two  simple  co- 
tyledons, nearly  orbicular,  compressed,  and  foliaceous,  with  a 
short,  terete  terminal  radicle,  all  united  together  at  their  slightly 
cordate  base.  In  Oxycladus,  and  probably  also  in  Monttea  and 
Reyesia,  the  embryo  is  similarly  developed,  the  cotyledons  being 
simple,  oval,  very  thick,  and  fleshy,  with  a short  terminal  radicle. 
In  Platycarpum  and  Henriquezia,  the  cotyledons  are  sim})le, 
thick,  fleshy,  and  transversely  elongated,  with  a deep  hollow 
upon  their  inner  face,  at  their  true  base  (or  apparent  side),  in 
which  the  radicle  lies  concealed.  In  Crescentia,  Sesamum,  Peda- 
lium,  and  their  congeners,  the  embryo  is  constructed  as  in  Oxy- 
cladus and  Calampelis.  In  the  Crjrtandrace(e  the  embryo  is  said 
to  be  terete,  with  cotyledons  shorter  than  the  radicle. 

In  Anemopcegma,  however,  where  the  embryo  is  of  the  form 
described  in  Pithecoctenium,  we  find  not  only  the  broad  mem- 
branaceous wing,  but  the  coriaceous  discoidal  portion  also,  cleft 
at  its  summit ; so  that  the  tunics  become  bilobed,  and  as  it  were 
2-celled  at  that  extremity,  and  the  apices  of  the  cotyledons 
nestle  in  these  spaces : but  although  the  base  of  these  tunics 
has  no  such  corresponding  cleft,  we  find  there  a short  transverse 
septum,  as  before  explained,  connecting  the  dorsal  and  ventral 
faces  of  the  integument ; and  within  the  two  marsupial  pouches 
so  formed  the  lower  lobes  of  the  cotyledons  are  isolated  and 
enclosed. 

This  structure  is  carried  to  the  utmost  extreme 'm  Adenocalynma, 
where  the  seeds  are  not  highly  compressed,  as  usual,  but  are 
very  thick,  nearly  circular,  with  a hard,  polished,  crustaceous 
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covering,  without  any  membranaceous  wing,  and  with  only  the 
sharp  angular  edges  produced  by  the  strong  mutual  pressure  of 
growth  : had  they  been  relieved  from  this  pressure,  their  shape 
would  have  been  nearly  spherical.  A longitudinal  section  of 
one  of  these  seeds  shows,  within  the  thick  coriaceous  testa,  a 
nearly  circular  space,  which  is  divided  by  a broad  septum  into 
two  equal  complete  cells : this  septum  is  entire  throughout,  ex- 
cept a very  small  linear  foramen  in  the  eentre,  which  aperture 
is  filled  by  the  central  radicle  of  the  embryo,  while  the  space  of 
the  two  cells  is  occupied  by  the  cotyledonary  portion,  which  is 
divided  into  four  equal  lobes,  as  in  the  instances  before  described : 
these  lobes  are  thick  and  fleshy,  plano-convex,  in  contiguous 
pairs,  and  are  united  by  the  central  short  terete  radicle,  the  ex- 
tremity of  which  is  centrifugal,  pointing  to  the  large  broad  basal 
hilum. 

In  Spathodea  campanulata  the  4-celled  capsule  is  represented 
by  Palisot  de  Beauvois*  as  having  numerous  orbicular  lenti- 
cular seeds,  with  a narrow  wing,  all  packed  together  in  a hori- 
zontal position,  as  in  Calampelis  (not  parallel  to  the  dissepiment), 
and  attached  to  the  inner  angle  of  each  cell  by  a linear  hilum 
along  its  truncated  margin,  and  this  margin  is  somewhat  in- 
duplicated  within  the  testa.  The  embryo  is  shown  to  be  formed 
of  four  cotyledonary  lobes  attached  to  the  apex  of  the  terete  radicle 
equal  to  them  in  length,  as  in  Argylia ; they  are  not  spread  out 
in  opposite  pairs,  as  in  that  genus,  but  are  folded  and  parallelly 
superposed  upon  one  another,  their  outer  margins  lying  in  pairs 
right  and  left  of  the  induplicature  of  the  testa,  the  cross-section 
of  its  internal  space  being  thus  hippocrepiform : the  radicle  is 
placed  in  contiguity  to  this  semiseptum,  so  that  the  edges  of 
all  the  four  cotyledonary  lobes  are  thus  accumbent  upon  it 
and  close  to  the  line  of  the  raphe.  A similar  induplicature 
of  the  cotyledonary  lobes  is  figured  in  DelesserPs  ‘ leones  ’ (v. 
tab.  93  b),  in  Kigelia,  a genus  of  Crescentiacece. 

In  Stereospermum  chelonoides  (taking  Dr.  Wight’s  analytical 
figures  t for  guidance,  the  correctness  of  which  I am  able  to 
verify),  the  integuments  of  the  seed  are  inflected,  by  a deep 
plicature,  into  the  dorsal  face,  and  thus  produce  a transverse 
semiseptum  within  the  discoidal  portion,  in  a contrary  direction 
to  that  of  Anemoptegma : this  protrudes  into  the  middle  of  the 
cavity  of  the  crustaceous  integument.  The  cotyledons  are  cleft 
almost  to  the  base,  and  are  folded  as  in  the  last  instance,  so  that 
their  four  lobes  lie  with  their  external  edges  in  pairs  on  each 
side  of  the  semiseptum,  and  in  this  manner  are  lodged  in  the 
incomplete  cells  so  formed  : the  internal  edges  of  the  lobes  thus 


* Flor.  Owar.  tab.  28. 


t leones,  tab.  1341. 
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become  accumbent  on  the  radicle,  which  corresponds  in  direction 
with  the  line  of  the  raphe.  The  radicle  is  consequently  trans- 
verse as  regards  the  axis  of  the  capsule,  being  neither  centrifugal 
nor  centripetal,  but  horizontal  and  parallel  to  a diametral  line 
drawn  across  the  axis  of  the  fruit,  and  its  free  extremity  points 
to  a small  hilum  on  the  integument. 

From  these  facts  it  is  clear  that,  generally,  the  seeds  of  Big- 
noniacea  are  furnished  with  three  distinct  integuments.  The 
broad  wing  is  a real  tunic,  being  part  of  an  extremely  lax  testa, 
often  enlarged  to  ten  times  the  diameter  of  the  intermediate 
coriaceous  coating,  its  sides  becoming  agglutinated  together  by 
pressure  into  the  form  of  a delicate  wing : it  is  proved  to  be  the 
real  testa  by  the  passage  of  the  cord  of  the  raphe  through  its 
tissue  along  its  ventral  face,  which  cord  does  not  enter  into  the 
substance  of  the  second  tunic  until  it  pierces  its  way  thi-ough 
it,  in  order  to  arrive  at  the  chalaza  of  the  inner  integument. 
The  intermediate,  more  or  less  coriaceous  integument,  with  its 
very  elongated,  narrow  neck,  which  is  sometimes  coiled  up  and 
free,  and  at  other  times  hardened  and  adherent  in  the  form  of  a 
septum,  must  be  considered  to  be  a development  of  the  secun- 
dine,  while  the  inner  integument,  with  its  mouth  converted  into 
a short  sac,  must  be  viewed  as  a product  of  the  tercine ; it  can- 
not be  a very  thin  albumen,  because  it  Jits  too  loosely  upon  the 
embryo,  and  because  it  is  provided  with  a distinct  chalaza. 

The  few  observations  I have  made  relative  to  the  structure  of 
the  carpels  may  not  be  uninteresting  in  this  inquiry.  Prof. 
DeCandolle,  to  whom  we  owe  the  best  monograph  of  the  family, 
has  divided  his  ixihe  Bignoniea  into  four  subtribes; — 1.  Eu~ 
bignoniecE,  where  the  flattened  and  elongated  capsule  is  2-valved 
and  opens  by  two  sutures  along  the  lateral  margins,  having  the 
dissepiment  parallel  to  the  valves,  which  separate  from  it,  show- 
ing numerous  imbricated  seeds  attached  to  it,  in  one  or  more 
rows,  near  its  two  margins  on  both  faces.  This  subtribe  is 
again  formed  into  divisions  [Monostictides  and  Pleiostictides) , 
according  to  the  number  of  series  of  seeds  on  each  margin  of  the 
dissepiment.  2.  Catalpea,  where  the  capsule  is  also  bilocular 
and  bivalvular,  but  where  the  dissepiment  lies  across  both  valves 
at  a right  angle : the  capsule  here  opens  by  two  sutural  lines, 
as  in  the  preceding  subtribe,  and  the  dissepiment  separates  from 
the  middle  of  the  two  valves;  the  seeds  are  attached  to  the  dis- 
sepiment, as  in  the  former  case ; and  the  subtribe  is  again  sub- 
divided in  like  manner,  according  to  the  number  of  series  of  the 
seeds.  3.  Incarvillea,  where  the  capsule  has  either  one  or  two 
cells ; in  the  latter  case,  as  in  Amphicome,  each  cell  opens  by  a 
simple  suture,  and  the  valves  remain  attached  to  the  dissepiment, 
which  is  placentiferous  in  the  axis  on  both  faces ; in  Incarvilleu 
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the  capsule  is  also  bilocular,  and  it  splits  into  two  valves,  with  a 
contrary  dissepiment,  which  becomes  quite  free  from  them,  upon 
the  lateral  margins  of  which  the  seeds  are  attached  on  both 
faces, — a structure  quite  that  of  the  Catalpece  : there  is  therefore 
an  inconsistency  in  this  small  group,  to  which  I will  presently 
refer.  4.  Eccremocarpea,  where  the  capsule,  though  bivalvular, 
is  unilocular,  the  seeds  being  affixed  upon  a prominent  linear 
placentation  that  runs  along  the  middle  of  each  valve.  This 
subtribe  consists  only  of  the  genus  Eccremocarpus,  but  the 
structure  of  its  capsule  and  placentation  differs  in  no  way  from 
that  of  Jacaranda,  which  is  placed  in  the  CatalpecE',  if  therefore 
this  subtribe  be  maintained,  Jacaranda  must  be  transferred  to  it. 

In  the  first  subtribe,  the  structure  above  defined,  as  regards 
the  capsule,  is  universal.  In  the  Monostictides  the  dissepiment 
is  generally  thin  and  coriaceous,  but  in  the  Pieiostictides  it  is 
thick  and  almost  ligneous,  in  both  cases  consisting  of  two  par- 
allel plates  firmly  conjoined  together,  and  which  frequently  may 
be  separated : when  the  seeds  fall  away,  we  may  observe  upon  it 
the  lines  of  cicatrices  distinctly  marked  on  both  sides,  near  to 
and  parallel  with  the  margins,  thus  indicating  the  points  of  at- 
tachment and  number  of  series  of  the  seeds.  In  Amphiluphium 
Vautherii,  for  instance,  these  parallel  plates  easily  come  apart ; 
the  dissepiment  is  at  the  same  time  marked  by  a nervure  along 
its  axis,  showing  where  the  carpels  have  been  conjoined ; the 
imbricated  seeds  are  attached  near  the  margins,  in  four  parallel 
rows  (that  is  to  say,  sixteen  series  in  all  the  four  marginal  sur- 
faces), and  the  points  of  their  attachment  are  marked  by  long 
deep  furrows,  which,  being  close  to  one  another  and  alternating, 
give  to  the  margin  the  appearance  of  being  cancellated  by  "a 
lattice-work  of  coarsely  reticulated  open  spaces.  A similar  ap- 
pearance is  . seen  in  Pithecoctenium,  where  the  margins  of  the 
plates,  are  severally  turned  up  at  a right  angle,  like  the  edge  of 
a tray,  and  this  reflqcted  portion  is  cancellated  in  the  same 
manner,  showing  there  the  points  of  attachment  of  the  seeds. 

In  most  of  the  Eubignoniecc,  as  in  Adenocalymna,  Arrabidcea, 
Amphilophium,  Anemopagma,  Pithecoctenium,  &c.,  the  two  valves 
of  the  capsule,  upon  falling  away,  leave  upon  each  side  of  the 
dissepiment  (which  remains  attached  to  the  peduncle,  though  at 
some  distance  from  it)  a concentric  line  of  ligneous  fibre,  or 
replum,  like  that  seen  in  the  fruit  of  the  Capparideee,  but  which 
cords  do  not  remain  attached  to  the  placentae  or  seeds  as  in  that 
family.  These  replum-like  cords,  which,  before  the  dehiscence  of 
the  capsule,  produce  lateral  ridges  by  intervening  between  the  mar- 
gins of  the  valves,  remain  attached  at  their  base  to  the  peduncle, 
and  often  at  their  other  extremity  to  the  apex  of  the  dissepiment. 
In  Cybistax,  where  the  dehiscence  is  in  the  middle  of  the  two  faces. 
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no  such  replum  becomes  manifested,  as  might  be  expected ; nor 
does  it  exist  among  other  genera  of  the  Catalpece,  the  Incarvillea, 
or  the  Eccremocarpea.  This  replum,  which  results  from  the 
union  of  the  adjacent  midribs  of  the  conjoined  carpels,  though 
simple  in  Pithecoctenium  and  Amphilophiuin,  splits  into  two  in 
most  of  the  genera. 

In  the  second  subtribe,  the  Catalpece,  the  seeds  are  not  affixed 
near  the  edges  of  the  valves,  as  in  the  preceding  group,  but  close 
to  a line  down  their  middle,  where  they  are  attached  to  the  margins 
of  the  narrow  transverse  dissepiment  •,  the  latter  is  at  first  united 
to  the  valves,  but  it  afterwards  separates  from  them,  bearing  upon 
each  face  a single  series  of  seeds  placed  alternately  on  the  right 
and  left.  The  same  occurs  in  Argylia,  where  the  seeds  are 
attached  in  that  manner — not  along  its  median  line,  as  in- 
correctly represented  in  Endlicber^s  ‘ Iconographia,’  tab.  71.  It 
sometimes  happens  in  this  group  that  a septiform  extension  of 
the  dissepiment  takes  place  nearly  across  the  cellular  spaces,  so 
that  the  capsule  becomes  apparently  4-celled ; this  occurs  in 
Sparattosperma,  Spathodea,  and  Heterophragma,  where  the  cruci- 
form dissepiments  thus  formed  are  greatly  thickened,  and  occupy 
nearly  the  whole  capacity  of  the  valvular  spaces.  It  is  well  to 
observe  that  in  these  cases  the  two  longer  arms  of  the  cruciform 
dissepiment  terminate  at  the  sutural  commissures  of  the  capsule, 
the  two  shorter  ones  in  the  middle  of  the  valves,  and  that  the 
seeds  are  borne  by  the  latter ; the  ovary,  at  an  early  stage,  is 
bilocular,  when  the  dissepiment,  which  is  transverse,  appears 
much  swollen  in  the  axis,  where  it  is  not  ovuligerous,  but  the 
ovules  are  affixed  on  each  side  of  the  axial  line : it  is  this  barren 
axial  portion  that  subsequently  extends  in  a cruciform  direction, 
ultimately  reaching  the  commissures  of  the  valves.  These  indi- 
cations are  of  use  as  leading  to  a knowledge  of  the  normal 
structure.  In  Stereospermum  a curious  but  analogous  increment 
takes  place  : the  ovary  is  2-locular,  with  a thin  dissepiment,  and 
with  numerous  ovules  remotely  placed  in  distinct  series ; the 
capsule  is  cylindrical,  very  elongated,  2-valved,  the  central  space 
being  now  filled  up  with  a solid  plug  of  a cork-like  substance, 
in  transversely  articulated,  separable,  vertebra-like  sections,  in 
each  of  which  a single  seed  is  imbedded,  attached  by  its  hilum 
to  the  bottom  of  its  foveolar  nest,  with  its  two  wings  extend- 
ing upwards  and  downwards  rectangularly  along  the  inner 
face  of  the  valves  ; these  seminiferous  cavities  are  placed  alter- 
nately in  the  middle  of  the  four  quarters,  indicated  by  four  nar- 
row longitudinal  cicatrices  that  run  down  the  entire  plug,  show- 
ing the  lines  of  its  attachment  to  the  middle  of  the  two  valves, 
and  where  it  has  touched  their  sutural  margins.  It  would  seem 
that  a very  analogous  structure  exists  in  Parmentiera. 
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On  the  other  hand,  in  some  few  genera,  as  in  Jacaranda, 
Fridericia,  Eccremocarpus,  and  Calampelis,  there  is  no  actual 
dissepiment,  but  the  placentations  are  parietal  along  the  middle 
of  two  parallel  valves,  which  lines  of  placentation  nearly  touch  one 
another,  but  do  not  meet  in  the  axis : this  linear  placentation 
projects  but  little  above  the  surface  of  the  valves,  and  is  retlected 
right  and  left  into  narrow  plates  parallel  with  the  valve,  which 
plates  are  crenately  lobed,  each  lobe  bearing  a seed.  In  Jaca- 
randa the  seeds  are  arranged  parallel  to  the  valves.  In  Eccre- 
mocarpus (I  speak  rather  of  Calampelis,  which  has  sufficient 
claim  to  be  generically  distinct)  the  seeds  are  more  imbricately 
pendent.  In  Fridericia  the  structure  of  the  capsule  and  seeds 
completely  agrees  with  that  of  Jacaranda. 

It  has  been  held  as  a general  rule  that,  throughout  the  order, 
the  direction  of  the  radicle  is  centrifugal  in  regard  to  the  axis 
of  the  fruit : this  is  true  in  all  the  Eubignoniea,  and  in  such  ge- 
nera of  the  Catalpece  as  have  a simple  transverse  dissepiment ; 
but  many  exceptional  cases  occur.  The  instances  of  Spathodea 
and  Stereospermum  have  already  been  mentioned  (p.  160),  where 
the  radicle  is  neither  centrifugal  nor  centripetal,  but  lies  in  a 
transverse  direction  parallel  to  the  diameter  of  the  fruit : a 
similar  direction  exists  in  Sparattosperma  and  Heterophragma : 
in  Jacaranda  it  has  the  same  position,  while  in  Calampelis  it  is 
almost  centrifugal.  On  the  other  hand,  in  Platycarpum  and 
Henriquezia  the  radicle  is  decidedly  centripetal,  as  I have  shown 
it  to  be  in  certain  species  of  Spathodea.  In  Oocycladus  its  direc- 
tion is  equally  abnormal : here  the  ovary  is  bilocular,  and  the 
ovules,  all  heterotropal,  are  in  a divaricating  position,  placed  in 
collateral  pairs  down  the  middle  of  the  dissepiment,  with  the 
micropyle  directed  to  the  axis.  One  of  the  cells  becomes  abor- 
tive, and  in  the  other  one  only  a single  superior  ovule  becomes 
perfected,  which  occupies  the  entire  space  of  the  cell,  and  by  the 
pressure  of  growth  thus  becomes  pendent,  so  that  the  radicle  is 
neither  centrifugal  nor  centripetal,  but  points  to  the  apex  of  the 
fruit. 

Having  brought  together  these  facts,  we  are  better  prepared 
to  inquire  into  the  construction  of  the  carpellary  arrangement 
in  the  Bignoniacea.  We  find  here,  generally,  an  ovary  formed 
of  two  cells  separated  by  a complete  dissepiment,  a simple  style, 
and  a stigma  consisting  of  two  dilated  lamellae,  corresponding 
most  frequently  in  position  with  the  cells.  Upon  this  prima- 
facie  evidence,  the  inference  would  naturally  be  that  the  normal 
number  of  its  carpels  must  be  two  j but  when  we  come  to  in- 
quire a little  further,  we  find  great  difficulty  in  accounting  for 
the  mode  of  dehiscence  of  the  capsule  and  the  position  of  the 
seeds  on  the  dissepiment,  upon  this  hypothesis.  We  must  bear 
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in  mind  that  the  normal  carpellary  leaves  would  be  ovuligerous 
either  on  their  margins  or  on  their  midribs  : if  on  their  margins, 
supposing  them  to  be  only  two  in  number,  how  are  we  to  account 
foT  the  production  of  a thick  dissepiment,  which  could  have 
formed  no  part  of  such  original  carpels  ? if  on  their  midribs, 
the  same  objection  supervenes,  unless  we  imagine  that  the  mid- 
rib of  each  carpel  grew  out  in  the  form  of  a septum,  both  of 
which,  uniting  by  their  edges,  might  constitute  the  dissepiment  j 
but  such  kind  of  growth  is  contrary  to  the  usual  law  of  develop- 
ment, and,  upon  examination  of  the  ovary  in  its  earliest  stages, 
there  is  no  appearance  of  its  having  taken  place.  Such  a con- 
jecture may  therefore  be  dismissed,  because  it  is  quite  unsup- 
ported by  rule  or  evidence. 

We  may,  however,  satisfactorily  explain  the  morphological 
changes  that  have  taken  place  in  Eubignoniea  upon  the  hypo- 
thesis that  the  ovary  is  normally  composed  of  four  carpels  with 
sterile  margins,  and  which  are  ovuligerous  on  their  midribs,  all 
severally  plicated  and  arranged  in  opposite  pairs,  as  in  fig.  1 : 


Fig.  1.  Fig.  2.  Fig.  3.  Fig.  4. 


these,  by  the  confluence  of  their  sterile  margins  and  adjacent 
faces,  would  constitute  a bilocular  ovary,  such  as  we  find  it 
in  Bignonia  and  its  congeners,  with  the  ovules  fixed,  not  in 
the  axis,  but  in  the  marginal  angles  of  the  two  cells  (fig.  2). 
We  may  in  this  manner  account  for  the  separation  of  the  two 
valves  of  the  capsule  from  the  dissepiment  close  to  the  four 
lines  of  placentation,  and  also  for  the  production  of  the  replum 
before  described,  which  originates  in  the  union  of  the  midribs 
of  the  normal  carpels  (fig.  3),  that  sometimes  remain  aggluti- 
nated together  (as  in  Pithecoctenium),  sometimes  become  divided 
in  two  (as  in  many  other  genera).  This  view  is  further  confirmed 
by  the  fact  observed  in  Peltospermum,  where  the  dissepi- 
ment is  fenestrated  at  its  apex  for  one-third  of  its  length,  and 
nearly  its  whole  breadth  (as  in  fig.  4),  by  a very  large  aper- 
ture, which  no  doubt  is  caused  by  the  incomplete  junction  of  the 
edges  of  the  normal  carpels  where  they  meet  together  to  form 
the  septum,  in  the  manner  shown  in  fig.  1.  This  fact  presents 
the  strongest  argument  in  favour  of  the  view  here  taken.  In 
Tanaecium,  Distictis,  and  probably  in  Dolichandra,  where,  as  in 
Bignonia,  the  dehiscence  is  marginicidal,  the  valves  are  partly 
split  down  their  middle,  thus  partaking  of  both  kinds  of  dehis- 
cence. I do  not  see  how  we  can  explain  the  development  that 
takes  place  in  the  Eubignoniets  under  any  other  hypothesis.  W'e 
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find  a striking  evidence  in  favour  of  this  conclusion  in  the  fruit 
of  Pithecoctenium,  of  which  mention  has  been  previously  made. 
Here  the  seeds  are  affixed  upon  a broad,  prominent  zonal  reflexion 
formed  round  each  margin  of  the  thick  dissepiment,  which,  as 
we  have  seen,  is  separable  into  two  plates;  pjo-.  5. 

and  the  thick  valves  at  the  line  of  their 
separation  are  seen  to  be  respectively  r ^ 

moulded  around  these  seminiferous  in-  

flexions,  leaving  the  replum  on  each  mar- 
gin free  both  from  the  valves  and  the  dissepiment,  though  still 
connected  with  the  latter  at  its  base  and  apex  (fig.  5). 

This  conviction  is  more  forcibly  confirmed  by  the  examination 
of  the  ovary  in  the  Eubignoniece.  Upon  the  fall  of  the  corolla, 
we  find  the  ovaiy  grown  to  a length  a little  exceeding  that  of 
the  calyx,  and  compressed  as  usual,  with  a deep  groove  along 
each  edge  coinciding  with  the  margins  of  the  dissepiment,  which 
there  bears  the  ovules  close  to  that  line,  at  the  furthest  possible 
distance  from  the  axis ; upon  each  face  is  a prominent  line,  which 
is  continued  up  the  style : this  structure  is  shown  in  fig,  2.  The 
same  appearance  is  observed  in  the  ovary,  in  a very  early  stage 
of  the  bud,  long  before  the  anthers  are  perfected ; we  have  then 
the  same  deep  marginal  inflexion,  showing  the  line  of  confluence 
of  the  component  carpels,  as  in  the  manner  shown.  The  stigma 
consists  of  two  broad  petaloid  lamellae,  which  are  smooth  within, 
and  apparently  are  not  provided  with  the  usual  papillose  stig- 
matic  surface,  which  here  seems  to  reside  in  the  infundibuliform 
mouth  of  the  style ; this  is  hollow  for  half  its  length,  and  on 
each  side  dark  longitudinal  lines  are  distinctly  seen,  which  ap- 
pear to  correspond  with  the  stigmatic  channels  in  communica- 
tion with  the  four  placentiferous  lines  of  the  ovary  : the  longi- 
tudinal line  seen  upon  each  face  of  the  ovary  is  continued  along 
the  style,  in  the  form  of  a nervure,  through  the  middle  of  the 
stigmata,  and  on  each  side  of  this  nervure  the  dark  lines  just 
mentioned  are  distinctly  seen.  These  appearances  are  all  con- 
firmatory of  the  assumption  that  the  ovary  is  composed  of  four 
carpels  combined  in  the  manner  previously  shown ; and  we  may 
also  infer  that  each  lamella  of  the  stigma  is  composed  of  two 
confiuent  stigmata.  The  occurrence  of  a bifid  stigma,  with  four 
united  carpels,  at  first  thought  might  be  considered  to  be  an 
improbability ; but  we  must  remember  that  it  is  no  unusual 
combination,  for  it  is  constant  in  the  extensive  families  of  the 
Ehretiacea,  Borraginacece,  and  Labiates,  and  also  frequent  in 
Verbenacees. 

In  the  Catalpecs,  where  the  capsule  is  loculicidal,  the  dissepi- 
ment being  contrary  to  the  valves,  which  separate  from  it,  there 
is  evidently  a difierent  structure,  the  nature  of  which  may  pro- 
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bably  be  more  readily  understood  from  the  examination  of  the 
ovary.  This  is  here  compressed,  as  in  the  former  tribe,  2-celled, 
with  a precisely  similar  style  and  stigma;  but  the  dissepiment  is 
not,  in  like  manner,  parallel  to  its  two  faces,  but,  contrariwise, 
transverse,  its  ovuligerous  margins  corresponding  with  the  antical 
and  postical  longitudinal  ridges ; the  cells,  therefore,  instead  of 
being  anterior  and  posterior  in  regard  to  the  axis,  stand  on  its 
right  and  left,  so  that  the  stigmata  are  contrary  to  the  cells : 
the  ovules,  in  two  series,  are  borne  upon  the  dissepiment  (in 
Tecoma  ochracea)  (fig.  6),  not  along  the  axis,  but,  as  in  the 

Fig.  6.  Fig.  7.  Fig.  8. 

former  instance,  at  the  utmost  distance  from  it.  Now,  in  this 
case  the  ovary  may  be  assumed  to  be  constituted  either  of  two 
carpels,  ovuligerous  on  their  midribs,  and  placed  back  to  back, 
as  in  fig.  7 ; or  it  may  be  formed  of  four  carpels  arranged  some- 
what as  in  the  Bignoniea,  but  differently  disposed,  as  in  fig.  8, 
the  sterile  margins  being  afterwards  united,  and  the  adjacent 
faces  becoming  confluent.  Upon  comparing  these  figures,  it 
will  be  seen  that  the  former  view  must  be  rejected,  because, 
under  that  hypothesis,  the  ovules  ought  to  be  found  arranged 
along  the  axis ; and  the  latter  view  must  be  adopted,  because  it 
satisfactorily  accounts  for  the  position  of  the  ovules  in  the  ovary 
and  of  the  seeds  in  the  fruit.  Owing  to  a somewhat  different 
inclination  of  the  carpels,  as  shown  in  fig.  9 (which  will  be  seen 


Fig.  9.  Fig.  10. 


to  be  a modification  of  fig.  8),  the  ovary  and  fruit  become  4- 
locular  in  Heterophragma ; and  the  resulting  form  of  fruit  is 
shown  in  fig.  10,  where  the  dissepiment  is  cruciform,  with  two 
longer  and  two  shorter  arms ; the  latter,  bearing  the  seeds  3-  or 
4-serially  on  both  sides,  terminate  in  the  middle  of  the  valves, 
the  former  touching  the  sutural  and  dehiscent  margins  of  the 
valves.  When  the  valves  open,  the  corresponding  barren  portion 
of  the  dissepiment  becomes  split  across  into  two  longitudinal 
halves,  each  half  bearing  the  seminigerous  portion  of  the  dis- 
sepiment in  the  form  of  the  letter  T,  which  at  the  same  time 
detaches  itself  from  the  middle  of  the  valve.  We  see  here  the 
most  complete  verification  of  the  hypothesis  above  suggested  of 
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the  carpellary  constitution  of  the  ovary  and  fruit  in  the  CatalpecB. 
In  some  species  of  Spathodea,  in  Stereospermum,  in  Parmentiera, 
and  pai’tially  in  Sparattosperma,  the  dissepiment  seen  in  fig.  6 
becomes  swollen  and  enlarged  by  solid  deposits  into  a cylindrical 
plug,  which  nearly  fills  the  entire  cavity  of  the  Fig.  11. 
two  valves,  the  body  of  the  seeds  being  left  im- 
bedded in  corresponding  cavities  of  the  plug 
(as  in  fig.  11),  while  the  wings  remain  pressed 
against  the  inner  face  of  the  valves.  In  Spa- 
thodea falcata  and  in  Spathodea  altemifoUa,  the 
capsule  is  much  compressed,  and  the  dissepiment,  instead  of 
being  cylindrical,  is  greatly  flattened,  though  still  filling  the 
entire  space  formed  by  the  two  valves : this  dissepiment  is  deeply 
sulcated  along  the  middle  of  both  faces,  almost  to  the  centre, 
the  groove  being  divided  by  an  extremely  narrow  ridge,  the 
margins  of  which  are  attached  to  the  middle  of  the  valves,  from 
which  they  afterwards  separate : this  ridge  is  an  extreme  abbre- 
viation of  the  shorter  seminigerous  arms  of  the  cruciform  dis- 
sepiment described  in  Heterophragma  (fig.  10),  and  is  in  like 
manner  seminigerous ; it  contains  the  same  placentary  threads 
which  are  seen  in  the  centre  of  the  large  cylindrical  plug  of 
Stereospermum  chelonoides.  In  a section  of  Fig.  12. 

the  dissepiment  of  Spathodea  falcata  (fig.  12) 
there  are  seen  two  of  the  deep  cavities  alter- 
nately  formed  in  it  upon  each  side  of  the 
ridge,  each  of  which  cavities  is  filled  with  a single  seed  attached 
by  its  marginal  hilum  to  the  ridge.  From  this  ai’rangement  it 
is  seen  that  the  seeds  are  strictly  centripetal,  the  radicle  of  the 
embryo  pointing  to  the  axis  of  the  fruit,  contrary  to  the  usual 
disposition  of  the  order.  These  several  developments  therefore 
may  all  be  referred  to  one  simple  normal  structure,  different 
from  that  of  the  Bignoniece  •,  and  the  Catalpece  thus  constitute  a 
second  very  natural  tribe. 

From  the  last-mentioned  group,  as  indicated  by  DeCandolle, 
we  must  exclude  Platycarpum  (and,  of  course,  Henriquezia),  as 
it  is  evident  that  their  ovary  is  constructed  of  two  carpels  only, 
which,  though  placentiferous  on  the  midrib  of  their  folded  car- 
pellary leaves,  as  in  the  two  preceding  divisions,  are  differently 
placed  in  regard  to  each  other;  for  the  midribs  of  the  carpels 
are  disposed  back  to  back,  as  in  fig.  7,  and  con-  pjg  13 
joined  so  as  to  form  a bilocular  ovary,  as  in 
fig.  13,  with  the  placentation  in  the  axis  and  the 
ovules  fixed  in  the  angle  of  each  cell ; the  fruit 
thus  resulting  is  a 2-eelled  loculicidal  capsule,  the  valves  remain- 
ing attached  to  the  axis,  and  the  cells  opening  along  the  sutural 
line  of  the  sterile  margins  of  the  carpels.  In  this  gTOup  the 
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anomalous  genus  Oxycladus  will  naturally  find  a place,  as  also 
the  Monttea  and  Reyesia  of  Gay* — genera • evidently  allied 
very  closely  to  it,  but  of  which  little  is  yet  known.  We  have 
thus  a third  natural  tribe,  the  Platycarpea. 

I have  already  described  (in  p.  50)  the  development  that  takes 
place  in  the  fruit  of  Jacaranda,  which  is  quite  analogous  to  that 
of  Fridericia,  Calampelis,  and  Eccremocarpus.  Here  the  ovary, 
as  in  the  Platycarpea,  is  normally  constituted  of  two  carpels 
only,  which  are  in  like  manner  placentiferous  on  their  midribs, 
but  they  are  differently  arranged,  being  placed  with  their  pla- 
centiferous lines  opposed  to  each  other,  and  conjoined  picr.  ]4. 
by  their  sterile  margins,  as  in  fig.  14.  The  ovary  is  / > 

therefore  unilocular,  with  two  opposite  longitudinal  I ' 

parietal  placentae,  and  the  result  is  a compressed,  1-  )£ 

celled,  2-valved  capsule,  with  the  seeds  attached  to  the  /( 
middle  of  the  valves,  which  open  along  the  sutural  \ 
line  of  union  of  the  original  carpels.  These  genera  thus  con- 
stitute a fourth  very  natural  tribe,  the  Eccremocarpea,  a group 
of  greater  extension  than  the  subtribe  of  the  same  name  of 
DeCandolle. 

It  appears  to  me  that  the  fourth  subtribe  of  DeCandolle,  the 
Incar villecR,  cannot  be  maintained.  That  group  consists  only  of 
Incarvillea  and  Amphicoma.  In  regard  to  the  former  genus,  I 
am  able  to  confirm  the  accuracy  of  the  details  given  by  Correa  da 
Serra  (Ann.  Mus.  viii.  391,  tab.  63.  fig.  2),  which  prove  that  the 
structure  of  its  fruit  and  the  position  of  the  seeds,  in  the  only 
known  species,  are  precisely  the  same  as  in  Argijlia,  which  has 
been  noticed  in  page  160.  The  resilient  process  often  observed 
in  the  anthers,  which  seems  like  an  arista,  has  been  urged  as  a 
distinctive  character;  but  this  arises  (as  was  long  ago  indicated 
by  Mr.  Brown,  PL  Jav.  Rar.  Ill),  not  from  any  emanation  of  the 
connective,  but  from  the  rending  of  the  thickened  nerve-like 
sutural  margins  of  the  anther-cells,  which  separate  at  the  base 
and  remain  attached  at  the  apex,  as  I have  shown  to  occur  in 
Argylia.  It  was  upon  this  circumstance  that  Presl  was  induced 
to  found  his  Oxymitra,  a genus  which  cannot  stand.  A similar 
resilience  in  the  anther-cells  is  occasionally  met  with  in  other 
Bignoniaceous  genera,  for  instance  in  the  Pyrostegia  o Presl 
[Bignonia  venusta).  The  general  habit  of  Incarvillea  is  quite 
that  of  Argylia,  as  is  acknowledged  by  DeCandolle ; and  there  is 
a remarkable  similarity  in  its  leaves,  which  are  in  like  manner 
bipinnatisected,  with  linear  segments;  it  has  also  a terminal 
raceme,  with  large  handsome  crimson  flowers.  Incarvillea, 
therefore,  may  safely  be  placed  among  the  Caialpeat,  and  near 
Argylia. 

* Gay,  Chile,  iv.  416,  tab.  51  j ibid.  418,  tab.  52 ; Wain.  Ann.  iii.  92,  95. 
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In  Amphicoma  the  capsule  appears  ditFerently  constituted  from 
that  of  Incarvillea,  as  before  shown ; and  in  several  other  respects 
the  genus  is  at  variance  with  Bignoniacea : it  seems  more  con- 
formable with  Cxjrtandracea,  as  Mr.  Brown  long  ago  indicated 
{loc.  sup.  cit.) ; in  the  structure  of  its  flower  it  quite  agrees  with 
that  family,  especially  in  its  stamens  with  large  appendiculate 
connective,  which  in  Bignoniacece  is  not  so  strongly  developed ; 
its  fruit  is  also  in  perfect  accordance  with  CyrtandracecB,  parti- 
cularly in  its  long  comose  seeds,  which  are  pendent  (not  trans- 
verse), with  a superior  (not  centrifugal)  radicle.  The  genus,  at 
one  time  placed  in  Cyrtandracece  by  DeCandolle,  was  afterwards 
removed,  in  great  measure  on  account  of  its  divided  leaves  j it 
must,  however,  be  remembered  that  it  agrees  better  with  the 
last-mentioned  family  in  its  herbaceous  habit  and  general  aspect, 
and  that  if  in  CyrtandracecB  the  leaves  are  not  pinnatisected,  they 
are  only  one  degree  removed  from  this  condition  in  their  deeply 
and  unequally  serrated  margins. 


Before  I dismiss  this  inquiry  into  the  carpological  structure 
of  the  BignoniacecE,  I will  mention  a novel  and  interesting  form 
of  development  which  I have  noticed  in  a fruit  brought  from 
Jamaica,  and  now  in  the  Collection  of  the  British  Museum, 
where  there  are  two  specimens,  collected  by  different  individuals 
at  distant  periods,  from  which  we  may  infer  that  the  plant  which 
produces  it  is  not  of  rare  occurrence  in  that  island.  It  is  to  be 
regretted  that  these  fruits  are  not  accompanied  by  any  dried 
specimen  of  the  plant  from  which  they  were  gathered.  I have 
no  doubt  that  it  is  the  fruit  of  Tanaecium  albijloruni,  DC.  {Tanae- 
cium  Jaroba  of  Swartz,  and  the  Cucurbitifera  fruticosa,  Sloane), 
agreeing  in  every  essential  respect  with  the  account  given  of  it 
by  Swartz.  The  specimen  I have  seen  is  6 inches  long  (accord- 
ing to  Swartz  sometimes  a foot  in  length),  2;^  inches  in  diameter, 
and  nearly  circular  in  its  transverse  section ; it  splits  into  two 
valves  of  a solid  ligneous  texture,  about  ^ inch  in  thickness ; it 
has  a rather  thin  coriaceous  dissepiment,  quite  smooth  on  both 
sides,  parallel  to  and  quite  free  from  the  valves,  and  a bi partible 
compressed  replum,  which  lies  between  the  margins  of  the  valves ; 
these  valves  partly  split  down  the  middle,  as  in 
Distictis  and  Dolichandra  : the  two  cells  are 
filled  with  a great  many  irregularly  orbicular 
and  compressed  seeds,  much  resembling  those 
of  Adenocalymna,  closely  packed  together  and 
imbricated,  apparently  without  the  least  trace 
of  intervening  pulp  (fig.  15)  : the  outer  tunic 
of  each  seed  is  hard  and  smooth,  and  is  trun- 
cated on  one  side  by  a straight  marginal  edge,  forming  an  oblong 
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linear  hilum,  by  which  it  is  attached  to  the  inner  face  of  the 
valves;  upon  this  face,  along  the  margins  of  each  valve,  there  is 
seen  a broad  longitudinal  seminiferous  zone,  leaving  the  inter- 
vening portion,  which  is  as  broad  as  the  two  zones  united,  co- 
vered with  a polished  yellow  endocarp  : these  seminiferous  zones 
are  marked  with  a number  of  dark,  rough,  oblong  cicatrices, 
placed  alternately  in  three  or  four  parallel  series,  which  corre- 
spond with  the  hilar  points  of  attachment  of  the  seed,  as  in 
Pithecoctenium.  From  this  it  will  he  seen  that  the  attachment 
of  the  seeds  is  strictly  parietal — a feature  hitherto  novel  in  Big- 
noniacecR.  This  circumstance  has  probably  led  botanists  to 
suppose  that  it  belonged  to  the  Crescentiacea,  as  it  resembles 
Crescentia  in  its  hard  shell,  of  similar  shape  and  size ; but  as  it 
is  decidedly  2-valved  and  dehiscent,  has  a perfect  and  free  dis- 
sepiment, with  a distinct  replum,  and  quite  devoid  of  pulp,  it  is 
strictly  Bignoniaceous  and  belongs  to  the  tribe  Bignoniece,  dif- 
fering in  no  respect  except  in  its  parietal  placentation.  It  should 
be  observed,  however,  that  the  direction  of  the  seeds  and  their 
attachment  by  a marginal  hilum,  precisely  in  the  same  position, 
occur  in  Pithecoctenium  (see  fig.  5,  page  52)  ; but  in  the  latter 
case  the  zonal  hands  of  placentation  remain  fixed  at  a right  angle 
to  the  inflected  margins  of  the  free  dissepiment,  whereas  in 
this  fruit  they  are  attached  to  the  valves : in  all  other  respects 
there  is  a perfect  agreement  between  the  two  cases.  The  struc- 
ture of  the  seed  and  the  form  of  its  integuments  in  this  instance 
are  precisely  as  I have  described  them  in  Pithecoctenium,  the 
testa  being  in  like  manner  bimarsupiate  at  the  base  of  its  discoid 
cell  by  a short  septum ; and  in  the  recesses  thus  formed  the 
lower  portions  of  the  embryonary  lobes  are  sheltered.  In  Pithe- 
coctenium, the  hroad  expanded  part  of  the  testa  which  forms  the 
pellucid  winged  margin  around  its  discoidal  portion  is  of  the  same 
extent  as  in  the  fruit  under  consideration ; but,  in  the  latter  case, 
it  is  filled  to  its  extreme  edge  by  a thick  deposit  of  cellular  tissue 
between  its  faces,  so  that  it  loses  its  transparent  character,  and 
becomes  thick,  hard,  and  coriaceous,  as  in  the  seeds  of  Hetero- 
phragma-.  the  inner  integuments,  which  closely  invest  the  em- 
bryo, are  about  half  the  length  and  half  the  breadth  of  the 
testa. 

I shall  presently  recur  to  the  genus  Tanaecium  of  Swartz, 
respecting  which  a strange  degree  of  confusion  has  existed. 

The  group  of  the  Crescentiacece  merits  observation  in  this  in- 
quiry: it  was  considered  by  Jussieu,  Endlicher,  and  DeCandolle 
to  be  a tribe  of  the  Bignoniacece.  Gardner  first  proposed  it  as  a 
distinct  family,  which  view  was  adopted  by  Prof.  Lindley ; and 
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lately  Dr.  Seemann  has  supported  this  opinion.  DeCandolle 
divided  it  into  two  sections — the  Tanaeciece,  possessing  a bilocular 
ovary,  and  the  Crescentiece,  a 1-celled  ovary — all  being  distin- 
guished from  the  Bignoniea  by  their  indehiscent  fruit  and 
apterous  seeds.  Dr.  Seemann,  in  maintaining  its  claims  to  rank 
as  a distinct  family,  also  separates  it  into  two  sections  under  the 
same  names*;  but  he  simply  distinguishes  the  Tanaedea  by  a 
persistent,  and  the  Crescentiece  by  a deciduous  calyx;  and  he 
affirms,  contrary  to  the  statements  of  preceding  botanists,  that 
all  alike  possess  at  an  early  stage  a unilocular  ovary  with  pa- 
rietal placentations,  the  fruit  becoming  bilocular  by  the  subse- 
quent enlargement  and  confluence  of  the  placentse : this  view 
is  not  confirmed  by  the  analyses  I have  been  able  to  make,  and, 
as  regards  the  Tanaeciece,  is  not  supported  by  the  evidence  on 
record,  which  I here  reproduce. 

First,  as  respects  Colea,  the  several  details  of  C.  Mauritanica 
(Bot.  Mag.  tab.  2817),  of  C.  Telfairii  {ib.  tab.  2976) t,  and  of 
C.  floribunda  (Bot.  Reg.  v.  27,  tab.  19),  all  prove  most  distinctly 
the  presence  of  a broad  membranaceous  wing  around  the  seeds, 
as  in  Bignonia ; and  the  capsules,  though  covered  by  a some- 
what fleshy  epicarp,  indicate,  by  well-marked  grooves,  the  sutural 
lines  of  their  dehiscence  into  two  valves.  Prof.  Bindley  has 
remarked  that  no  instance  is  known  of  the  existence  of  winged 
seeds  in  indehiscent  pericarps;  for  as  the  function  of  the  wing 
of  the  seed  is  to  carry  it  from  a height  to  a long  distance  by  the 
force  of  the  wind,  this  object  could  not  be  effected  were  the  fruit 
indehiscent.  Colea,  with  its  w'inged  seeds  in  a 2-valved  capsule, 
and  its  ecirrhose  pinnated  leaves,  may  probably  find  its  place 
near  Tecoma,  among  the  Catalpece ; but  if,  as  Sir  Wm.  Hooker 
states,  the  valves  of  its  capsule  be  parallel  to  the  dissepiment,  it 
must  belong  to  the  Bignoniece.  In  regard  to  the  structure  of 
the  ovary  in  Colea,  Prof.  A.  DeCandolle  found  it  to  be  distinctly 
bilocular.  We  have  not  as  yet  sufficient  knowledge  of  the  struc- 
ture of  Phyllarthron  and  Periblema  to  enable  us  to  judge  of  their 
true  position  : in  the  latter  the  ovary  is  bilocular,  with  only  two 
ascending  ovules  in  each  cell,  attached  to  the  dissepiment,  and 
the  calyx  is  enclosed  in  a tubular  ventricose  4-fid  involucre, 
which  characters,  as  Prof.  DeCandolle  remarks,  are  quite  foreign 
to  the  order.  Of  Phyllarthron  very  little  is  known.  Even  in  re- 
gard to  Tanaecium,  our  information  concerning  the  structure  of 
the  ovary,  fruit,  and  seed,  as  far  as  has  been  heretofore  known, 
has  not  been  sufficiently  positive.  The  genus  was  established 

* Bot.  Herald,  181  ; Proc.  Linn.  Soc.  ii.  269. 

t If  the  presence  of  a wnng  on  the  seed  of  C.  Telfairii  be  questioned, 
there  can  be  no  doubt  of  its  existence  in  C.  floribunda. 
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by  Swartz  upon  two  species  so  dissimilar  in  floral  organization, 
in  the  size  and  form  of  the  fruit,  in  their  habit,  and  in  the  shape 
of  their  leaves,  that  he  classed  them  together  with  great  doubt. 
DeCandolle  and  other  succeeding  botanists  have  not  attempted 
to  disassociate  them ; but  when  another  species,  closely  allied  to 
T.  parasiticum,  was  flrst  described  by  Miquel,  he  made  it  the 
type  of  a new  genus,  calling  it  Schlegelia  lilacina.  Prof.  De- 
Candolle,  however,  expresses  a doubt  whether  it  be  sufficiently 
different  from  Tanaecium  to  claim  a generic  distinction : this 
remark  is  true  as  respects  T.  parasiticum,  which  is  certainly  con- 
generic with  it.  Now,  if  we  compare  the  drawings  of  Swartz  of 
his  T.  albijlorum  (FI.  Ind.  Occid.  tab.  20)  and  of  T.  crudgerum 
(Plum.  Am.  tab.  254),  on  the  one  hand,  with  T.  parasiticum 
(Sw.  icon,  cit.)  and  with  T.  [Schlegelia)  lilacinum,  Miq.  (Aubl. 
Guian.  tab.  254),  on  the  other,  no  one  can  doubt  that  the  two 
former  species  are  generically  distinct  from  the  two  latter.  In 
the  former  group  the  plants  are  scandent,  their  leaves  conjugate, 
with  a long  cirrhus,  as  in  Bignonia-,  the  calyx  is  green,  long, 
and  tubular ; the  corolla  is  white,  pubescent  within  and  without, 
with  a very  narrow  hypocrateriform  tube,  of  unusual  length  (6  or 
7 inches),  with  an  undulately  crispate  5-lobed  border ; the  sta- 
mens and  style  (of  great  length)  are  exserted ; the  anther-lobes 
are  linear,  widely  divaricated,  with  a terminal  excurrent  connec- 
tive ; the  fruit  is  very  large,  oblong,  often  a foot  in  length;  and 
the  seeds  are  large,  broad,  compressed,  and  not  imbedded  in  pulp. 
In  the  latter  group  the  stem  is  radicant ; the  leaves  are  quite 
simple,  as  in  many  of  the  Catalpece ; the  calyx  is  coloured,  short, 
and  globosely  campanulate ; the  corolla  is  deep  violet  or  purple, 
quite  glabrous,  scarcely  more  than  | inch  long,  much  swollen 
and  ventricose  above  a short  basal  constriction,  with  an  oblique 
bilabiate  border,  the  upper  lip  of  which  is  erect,  bifld,  scarcely 
cleft  to  the  base,  and  the  lower  lip  is  trifid,  refleeted,  with  the 
middle  lobe  considerably  the  largest,  and  enveloping  all  the 
others  in  aestivation ; stamens  and  style  only  half  the  length  of 
the  short  corolla,  and  of  course  included ; anthers  very  small, 
ovate,  white,  with  nearly  parallel  lobes ; fruit  globose,  only  | inch 
diameter  in  one  species,  and  not  more  than  ^ inch  in  the  other, 
with  projecting  seminiferous  placentae,  rendering  it  falsely  2- 
locular,  as  in  Kigelia,  and  containing  numerous  minute,  angular, 
oblong  seeds  enveloped  in  pulp.  These  characters  are  severally 
as  opposite  as  possible,  rendering  it  evident  that  Schlegelia  is  not 
only  generically  distinct  from  Tanaecium,  but  appertains  to  a 
different  family.  The  former  genus  manifestly  belongs  to  Cres- 
centiacece,  while  Tanaecium  will  probably  find  its  place  near  Ade- 
nocalymna  in  Bignoniece,  because  it  possesses  a similar  habit,  has 
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the  same  kind  of  cylindrical  elongated  fruit,  as  we  have  seen 
(p.  56),  and  its  seeds  are,  in  like  manner,  large,  apterous,  and 
closely  packed  together,  without  intervening  pulp. 

The  remaining  genus,  Parmentiera,  placed  by  DeCandolle  near 
Tanaecium  on  account  of  its  bilocular  ovary  and  indehiscent 
fruit,  is  referred  to  his  tribe  Crescentiece  by  Dr.  Seemann,  who, 
in  detailing  its  generic  character,  affirms  that  the  ovary  is  at 
first  unilocular,  but  that  by  the  enlargement  of  the  placentae  it 
becomes  2-4-locular  in  the  fniit  * ; but  he  nowhere  states  that 
he  had  examined  the  ovary  or  had  witnessed  the  organization 
just  mentioned,  and  we  may  infer  that  he  copied  this  character 
from  DeCandolle’s  account  of  the  fruit  of  P.  edulis,  a description 
framed  entirely  upon  the  drawing  and  descriptions  of  Mocino 
and  Hernandez.  It  is  to  be  regretted  that  in  the  excellent 
drawing  of  Parmentiera  cerifera  (Bot.  Herald,  pi.  32),  no  figure 
of  the  structure  of  the  ovary  is  given ; but  it  will  be  there  seen 
how  remarkably  that  plant  agrees  in  the  peculiar  shape  of  the 
spathaceous  calyx  and  the  form  of  the  corolla  with  Spathodea, 
and  scarcely  less  so  in  the  shape  of  its  cylindrical  siliquose  fruit, 
which,  according  to  that  drawing,  is  eHdently  2-valvular,  with 
numerous  small  apterous  seeds,  not  enveloped  in  pulp,  but  fixed 
to  a greatly  enlarged  central  dissepiment  that  nearly  fills  the 
whole  space  within  the  valves,  precisely  as  in  the  genus  last 
mentioned  and  in  Stereospermum.  Dr.  Seemann  mentions  that 
the  fruits  of  P.  cerifera  are  given  as  food  to  cattle,  when  mixed 
with  Guinea-grass  and  a kind  of  sweet  potato,  but  does  not  say 
which  part  of  the  fruit  is  eaten : this  probably  is  the  pericarpial 
or  valvular  covering,  which  he  defines  as  a “ fructus  carnosus,” 
similar  to  that  of  P.  edulis,  described  as  being  baccate  and  fleshy 
like  a cucumber,  which  it  resembles  in  form  : this  agrees  with  the 
fruit  of  Spathodea  campanulata,  which  again  ofiPers  much  analogy 
in  its  internal  structui’e  with  that  of  Parmentiera  cerifera,  whose 
fruit  is  said  by  Dr.  Seemann  to  be  “ epulposa," — its  seeds,  like 
small  lentils,  being  figured  as  seated  around  the  greatly  enlarged 
dissepiment,  within  the  small  annular  space  left  between  it  and 
the  pericarpial  covering.  If,  therefore,  Parmentiera  be  found  to 
have  a bilocular  ovary  with  numerous  ovules  upon  the  dissepi- 
ment, the  genus  ought  at  once  to  be  consigned  to  the  Bigno- 
niacece ; indeed  its  characters  appear  wholly  at  variance  with  the 
Crescentiacece.  As  its  species  form  upright  trees,  it  probably 
belongs  to  the  tribe  Catalpece,  and  will  find  its  place  near  Spa- 
thodea (where  DeCandolle  was  originally  disposed  to  fix  it),  there 
being  a very  close  approximation  in  the  form  and  structure  of 


Hook.  Kew  Journ.  Bot.  ix.  82. 


CONTRIBUTIONS  TO  BOTANY. 


61 


the  fruit  in  Parmentiera,  Spathodea,  and  Stereospermum.  Dr. 
Seemann  considers  that  the  growth  of  the  flowers  upon  its  trunk 
indicates  its  affinity  with  Crescentia’,  hut  we  find  the  same  mode 
of  floral  development  in  Colea,  and  I have  occasionally  witnessed 
the  same  in  some  species  of  Tecoma,  where  racemes  grow  out  of 
the  old  leafless  axils  of  the  stems. 

If  these  exclusions  be  adopted,  the  Crescentiacea  would  be 
reduced  to  three  genera,  having  for  their  characters  an  indehis- 
cent  fruit  and  apterous  seeds  imbedded  in  pulp,  this  last  being 
the  chief  distinguishing  feature.  These  genera  are  Crescentia, 
Kigelia,  and  Schlegelia-,  for  Dr.  Seemann  affirms  that  Tripinnaria 
belongs  to  Kigelia.  The  structure  of  the  ovary  in  these  genera 
appears  in  no  way  different  from  that  of  the  Eccremocarpece ; that 
is  to  say,  it  is  unilocular,  with  two  opposite  longitudinal  pai’ietal 
placentae ; but  a distinction  is  manifested  in  the  subsequent  de- 
velopment ; so  that,  in  examining  the  fruit,  we  must  bear  in  mind 
the  previous  structure  of  the  ovary.  The  want  of  materials  has 
prevented  me  from  investigating  this  subject.  I have  been  able 
to  examine  only  a single  ovary  of  Crescentia,  which  was  partly 
injured  by  caries ; but  this  satisfied  me  that  it  had  only  two 
parietal  placentae.  Kigelia  I found  similarly  constructed,  and  not 
bilocular,  with  ovules  borne  on  the  centre  of  the  dissepiment,  as 
is  represented  in  Delessert’s  ‘ leones,^  v.  tab.  93  b.  fig.  3 : the 
appearance  there  shown  is  the  result  of  the  touching  of  the  op- 
posite projecting  placentae,  which,  in  the  younger  state  of  the 
ovary,  and  even  after  the  fall  of  the  corolla,  I have  found  sepa- 
rated by  a long  interval.  In  Schlegelia  I have  also  verified  the 
same  structure.  In  regard  to  the  fruit  of  Crescentia,  the  details 
of  Gaertner  are  precise,  are  illustrated  by  good  figures  *,  and 
appear  worthy  of  full  confidence : it  is  circular  in  its  transverse 
section ; its  indehiscent  shell,  though  thin  in  substance,  is  hard 
and  somewhat  ligneous,  marked  externally  and  internally  by 
four  equidistant  longitudinal  ridges,  the  cavity  being  filled  with 
a soft  pulp,  in  which  the  seeds  are  imbedded.  The  description 
of  Gardner  t,  in  regard  to  the  fruit,  is  similar ; but  he  gives  a 
very  different  account  of  the  ovary,  which  he  says  is  “ 1 -celled, 
with  four  fleshy  parietal  polyspermous  placentae  placed  one  on 
each  half  of  the  pericarpial  leaves,  and  at  equal  distances  from 
each  other.'”  There  appears  some  error  in  this  statement  j for  it 
is  contradicted  in  his  account  of  the  fruit,  which  states,  “ peri- 
carp woody,  consisting  of  two  indehiscent  carpels  placed  anterior 
and  po.sterior  to  the  axis  of  inflorescence.”  Of  the  existence  of 
two  opposite  placentae  there  can  be  no  doubt ; the  two  inter- 
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vening  prominent  lines,  in  the  case  which  I observed,  were  bare 
of  ovules,  and  seemed  to  arise  from  the  line  of  junction  of  the 
thickened  sterile  margins  of  the  normal  carpels,  similar  to  what 
I observed  in  the  ovaria  of  Kigelia  and  Schlegelia : at  first  sight 
these  seem  to  have  four  hues  of  placentation ; but  a more  careful 
observation  shows  the  presence  of  two  only.  If  this  view  of  the 
structure  of  the  ovary  in  the  Crescentiacea  be  correct,  it  will  be 
represented  as  in  fig.  16,  that  is  to  say,  of  two  carpels  pjg,  15. 
placed  face  to  face,  which  are  placentiferous  on  their 
midribs  and  conjoined  by  their  sterile  margins,  a 
structure  that  will  be  seen  to  correspond  with  the 
Eccremocarpea  (fig.  14),  difiFering  only  in  the  greater 
thickening  of  the  margins  of  the  carpels.  It  remains  to 
be  ascertained  whether  the  pulp  of  the  fruit  in  these  genera  results 
from  a secretion  formed  at  the  internal  surface  of  the  ovary,  or 
whether  it  arises  from  the  existence  of  an  arillus  round  each 
seed : if  the  latter  be  the  case,  as  is  very  probable,  it  would 
offer  a good  discriminating  character  between  the  Crescentiacece 
and  BignoniacecB ; for  no  trace  of  any  arillus  has  yet  been  ob- 
served in  the  latter  family ; otherwise  there  is  little  real  distinc- 
tion between  the  two  orders.  The  floral  characters  in  all  the 
Crescentiacece  are  similar  to  those  of  the  Bignoniacece ; and  there 
is  no  essential  difference  in  the  structure  of  their  exalbuminous 
seeds,  for  it  has  been  shown  that  the  presence  or  absence  of  a mem- 
branaceous wing  no  longer  offers  any  line  of  distinction  between 
the  two  families.  Setting  aside  the  yet  uncertain  question  of  an 
arillus,  the  claims  of  the  Crescentiacece  to  an  ordinal  rank  are 
feeble,  being  reduced  simply  to  the  presence  of  pulp  and  the 
indehiscence  of  the  fruit.  If  these  claims  should  be  considered 
of  insuflBcient  value,  this  small  group,  without  inconsistency, 
might  still  be  retained,  after  the  example  of  DeCandolle,  merely 
as  a tribe  of  the  Bignoniacece. 

The  group  of  the  CyrtandracecB  has  been  considered  by  many 
of  the  most  eminent  botanists  as  a tribe  of  the  Gesneriacece, 
among  whom  are  Mr.  Robert  Brown  (PI.  Jav.  Ear.  105),  Prof. 
Endlicher  (Gen.  PL  716),  and  Mr.  Bentham  (Lond.  Journ.  Bot. 
V.  360).  On  the  other  hand.  Prof.  Bindley  (Introd.  283)  and 
Prof.  DeCandolle  (Prodr.  ix.  258)  regard  it  as  a distinct  family, 
moi’e  allied  to  Bignoniacece.  It  differs  from  Gesneriacece  in  its 
perfectly  and  constantly  superior  ovary  and  its  exalbuminous 
seeds  : it  accords  with  Bignoniacece  in  the  form  of  its  calyx  and 
corolla ; in  its  stamens  being  often  didynamous,  when  frequently 
only  two  of  them  are  fertile,  as  in  Catalpa ; in  its  anthers  being 
more  or  less  divaricated  at  their  base,  and  united  at  their  summit 
by  a connective,  which  forms  an  apicular  excurrent  appendage ; 
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and  in  its  free  2-locular  ovary,  seated  within  a fleshy  disk.  It 
difiers  from  BignoniacecB  in  the  species  being  for  the  most  part 
herbaceous,  with  alternate  or  radical  leaves,  which  are  never 
strictly  pinnate ; in  its  prominent  bifurcate  placentations,  which 
frequently  produce  the  appearance  of  four  cells  in  the  fruit ; in 
its  very  numerous  minute  and  always  pendent  seeds,  and  its 
terete  radicle  with  very  small  cotyledons.  These  characters  are 
sufficient  to  establish  its  claim  to  a distinct  ordinal  rank.  The 
ovary  in  CyrtandracecR  appears  to  be  composed  of  two  carpellary 
leaves,  placentiferous  on  their  midribs  and  conjoined  by  their 
sterile  margins,  as  in  Jacaranda  and  Crescentia-,  it  is  conse- 
quently unilocular,  with  two  opposite  parietal  pla-  Fig.  17. 
centae,  which  severally  bifurcate  (fig.  17).  By  the  sub- 
sequent growth  and  approximation  of  the  placentae,  the 
2-vaJved  capsular  fruit  frequently  becomes  spuriously 
2-locular  or  falsely  4-celled : the  generally  comose  extremities 
of  the  seeds  bear  some  analogy  to  a somewhat  similar  develop- 
ment in  Sparattosperma  and  Astianthus  among  Bignoniacece. 

The  PedaliacecB  (excluding  Sesamea  for  reasons  to  be  presently 
stated)  con’espond  in  the  constitution  of  their  carpels  with  the 
Crescentiacea,  and  therefore,  in  some  degree,  with  the  Eccremo- 
carpecE.  The  ovary  generally  consists  of  two  carpels,  placenti- 
ferous on  their  midribs  and  conjoined  by  their  sterile  margins ; 
it  is  therefore  1 -locular,  with  two  opposite  parietal 
prominent  placentae  formed  of  two  very  recurved  la- 
mellar plates,  which  bear  the  ovules  on  their  margins 
(fig.  18) : hence  the  fruit,  by  the  growth  and  subse- 
quent hardening  of  the  placentae,  becomes  pseudo-4-locular.  The 
figure  of  the  ovary  and  fruit  of  Martynia  annua  given  by  Gaertner 
(de  Fruct.  tab.  110)  afibrds  a very  correct  idea  of  this  structure, 
as  I had  an  opportunity  of  verifying  by  an  examination  of  the 
fruit,  during  its  several  stages  of  growth,  when  on  my  journey 
across  the  Pampas.  Taking  this  example  as  an  exponent  of  the 
general  structure  of  this  group,  it  appears  to  establish  its  right 
to  a distinct  ordinal  rank  among  the  Bignonial  alliance. 

The  SesamecB,  in  the  structure  of  their  carpels,  differ  from  all 
the  before-mentioned  groups,  and  should  therefore  be  excluded 
from  the  Bignonial  alliance.  Their  ovary  consists  normally  of 
four  carpellary  leaves,  placentiferous  (not  on  their  midribs,  but) 
upon  their  margins,  which,  are  inflected  and  meet  in  one  com- 
mon axis,  where  they  form  a central  column  sur- 
rounded by  four  cells  which  lie  in  parallel  pairs 
(fig.  19)  ; thus  conjoined,  the  capsular  fruit  be- 
comes 4-celled  and  2-valved,  the  seeds  remaining 
attached  to  the  central  column,  which  separates  from  the  valves. 
DeCandolle  (Prodr.  ix.  253)  arranged  the  Pedalinece  as  a tribe  of 
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the  SesamecB)  but,  from  the  great  difference  in  the  normal  consti- 
tution of  their  carpels,  this  union  cannot  be  maintained.  End- 
licher,  on  the  other  hand  (Gen.  Plant.  709  and  723),  places  the 
Sesameee  at  a considerable  distance  in  the  system  from  Pedalinece, 
ranking  the  latter  before  Orobanchacece,  and  considering  the 
former  as  a suborder  of  the  Bignoniacece,  from  which  they  cer- 
tainly differ  very  widely.  In  many  respects  the  Sesamacece  will 
be  found  to  approach  VerbenacecB : there  is  a great  similarity  in 
the  form  of  their  calyx  and  corolla ; but  in  the  one  their  divisions 
are  five,  and  in  the  other  four ; Priva,  however,  is  5-merous,  as 
in  Sesamum.  Ceratotheca  has  four  didynamous  stamens,  as  in 
Verbena ; while  Priva  has  the  rudiment  of  a fifth  stamen,  as  in 
Sesamum.  Ischnia  verbenacea  has  flowers  like  those  of  Verbena, 
and  has  the  habit  of  that  genus.  In  Tamonea  and  Verbena 
{Shuttleworthia)  the  anthers  are  furnished  with  apicular  append- 
ages, as  in  Sesamum  and  its  congeners;  and  the  capsule  of 
Priva  splits  into  two  halves,  each  2-celled,  with  erect  seeds, 
thus  offering  much  analogy  with  the  fruit  of  Sesamacece  : the 
seeds  in  both  cases  are  exalbuminous,  with  an  embryo  of  similar 
form.  The  capsule,  also,  is  often  echinate  or  cornute  in  Priva 
and  Tamonea,  as  in  Sesamum  and  Ceratotheca.  In  habit  there 
is  also  much  accordance  between  Priva  and  Sesamum. 

Tourretia  has  always  been  considered  as  a doubtful  genus  of 
the  Bignoniacece ; but  if  the  structure  of  the  fruit  be  correctly 
described,  it  evidently  belongs  to  Sesamacece,  as  Fenzl  long  since 
indicated  * : it  has  a 4-celled  capsule,  which  opens  only  at  the 
apex  by  a gaping  transverse  fissure,  greatly  after  the  manner  of 
dehiscence  in  Sesamum-,  and  the  seeds  are  affixed  to  a central 
axis,  as  in  that  genus,  and  are  erect,  not  transverse  as  in  Bigno- 
niacece, showing  that  this  structure  results  from  the  combination 
of  four  carpels,  whose  placentiferous  margins  meet  in  the  axis — 
a structure  quite  incompatible  with  Bignoniacece.  In  regard  to 
its  echinate  fruit,  the  retrorsely  uncinate  spines  that  cover  its 
capsule  are  precisely  analogous  to  those  of  Harpagophytum, 
which,  from  its  axile  placentation,  certainly  belongs  to  Sesdma- 
cece,  and  not  to  Pedaliacece  (we  find  a corresponding  tendency 
to  the  production  of  spines  in  the  capsules  of  Ceratotheca  and 
Sporledera) ; and  its  seeds  have  a similar  rugosely  expanded 
border.  The  principal  difference  is  in  the  habit  of  the  plant, 
which,  though  herbaceous,  has  conjugate  leaves,  its  leaflets 
being  again  palmately  divided ; and  they  have  an  intermediate 
cirrhus,  which  is  also  pinnately  branched.  Harpagophytum  and 
Sesamum  have  tripartite  or  palmatifid  leaves,  laciniately  divided, 
but  they  have  no  cirrhus.  But  as  Bccremocarpus  and  Calampelis 

* Fenzl,  Denksch.  Regensb.  iii.  211 ; A.  DeCandolle,  Prodr.  ix.  236  in 
adnotat. 
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are  admitted  into  the  Bignoniacea,  and  must  be  associated  with 
Jacaranda,  many  of  the  species  of  which  form  large  trees  with 
ecirrhose  pinnated  leaves,  we  cannot  refuse  to  admit  Tourretia 
into  the  Sesamea  because  of  the  presence  of  a cirrhus.  The 
seeds  of  Tourretia  are  alike  in  shape  and  position,  and  have  the 
same  kind  of  cristate  margin  as  in  Sesamopteris. 

In  the  tribe  Bignoniem,  the  cells  of  the  ovary  are  anterior  and 
posterior  to  the  axis  of  inflorescence ; but  the  four  lines  of  pla- 
centation  stand  laterally  right  and  left  of  the  same  line  of  axis. 
In  the  CatalpecE,  on  the  contrary,  the  cells  of  the  ovary  are  right 
and  left,  while  the  lines  of  placentation  are  upon  the  transverse 
dissepiment,  which  has  a direction  radiating  from  the  axis  of 
inflorescence.  In  the  Platycarpece,  where  the  ovary  is  also 
2-celled,  the  placentations  being  on  the  dissepiment,  the  cells 
as  well  as  the  placentae  preserv’e  the  same  dextral  and  sinistral 
aspect.  In  the  Bccremocarpece,  where  the  ovary  is  unilocular, 
the  two  component  carpels  and  their  placentae  stand  right  and 
left  of  the  axis  of  inflorescence.  The  Cyrtandracea  present  pre- 
cisely the  same  cai’pellary  characters.  In  the  Pedaliacece,  where 
the  sutural  lines  of  a 2-carpellary  ovary  are  also  anterior  and 
posterior,  the  two  bifurcate  placentae,  as  in  Gesneriacece,  have  a 
parietal  origin  on  the  right  and  left  of  the  axis  of  inflorescence. 

The  above  character,  founded  upon  the  origin  of  the  placentae 
upon  the  midrib  of  the  normal  carpellary  leaves,  is,  I believe, 
universal  among  all  the  tribes  of  the  Bignoniacece,  the  Crescen- 
tiacece,  the  Cyrtandracece,  the  Pedaliacea,  the  Gesneriacece,  and 
perhaps  also  the  Orobanchacece,  which  might  all  be  associated  in 
one  general  alliance.  This  is  somewhat  at  variance  with  the 
Bignonial  alliance  of  Prof.  Bindley,  which  comprehends  also  the 
Acanthacece,  Sci'ophulariacece,  and  Lentibulariacece,  which  ought 
to  be  rejected — the  latter  because  of  its  free  central  placentation, 
the  two  former  on  account  of  the  different  nature  and  position 
of  their  carpels.  The  Scrophutariacece  have  a most  intimate 
relationship  with  the  Solanacea,  as  I have  elsewhere  demon- 
strated ; they,  as  well  as  the  Atropacece,  Gentianacece,  and  Acan- 
thacece (forming  a Solanal  alliance),  are  distinguished  by  an  ovary 
composed  noi’mally  of  two  carpellary  leaves,  which  are  placen- 
tiferous  on  their  margins  (not  on  their  midribs),  which  margins 
are  more  or  less  deeply  inflected  and  conjoined  into  a dissepi- 
ment : the  lines  of  placentation  here  are  antical  and  postical  in 
regard  to  the  axis  of  inflorescence,  not  right  and  left  of  it  as  in 
the  Bignonial  alliance. 

There  is  much  evidence  in  favour  of  the  conclusion  that,  ex- 
cept in  the  few  instances  where  they  form  stunted  shrubs,  the 
Eubignoniece  are  climbing  plants,  and  that  the  Catalpece  invari- 
ably form  standard  trees,  or  erect  shrubs.  Most  of  the  former 
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have  3-foliolate  leaves,  in  which  very  often,  and  especially  in  the 
superior  axils,  the  odd  leaflet  is  transformed  into  a cirrhus,  thus 
forming  cirrhosely  conjugated  leaves;  in  rarer  instances,  the 
leaves  are  either  simply  pinnate  or  2-3-pinnate,  the  leaflets 
being  always  petiolulated,  and  then  generally  the  odd  normal 
foliole  is  also  converted  into  a cirrhus.  Among  the  Catalpea,  on 
the  contrary,  the  leaves,  with  very  few  exceptions,  are  either 
pinnate  or  quinate ; and  I am  not  aware  of  the  existence  of  a 
cirrhus  in  any  legitimate  species  of  this  tribe ; for  I have  shown 
that  all  the  conjugate-leaved  species  of  Tabebuia  must  be  ex- 
cluded, not  only  from  that  genus,  but  from  the  tribe.  A great 
portion  of  the  simple-leaved  species  of  the  order  have  been 
arranged  among  the  Eubignoniece ; but  it  will  be  seen  that  most 
of  them  must  be  removed  into  the  CatalpecB.  An  exception 
to  this  rule  might  be  cited  in  the  genus  Delostoma-,  sub- 
stantial reasons,  however,  will  be  given  for  transferring  it 
into  the  Catalpece.  I have  not  seen  the  fruit  of  Astiantlius, 
nor  are  any  satisfactory  characters  given  of  it : the  hairy,  pap- 
pose villosity  of  its  seeds  constitutes  a feature  quite  unknown 
among  the  Eubignoniece,  and  the  examination  of  its  ovary  leads 
to  the  belief  that  it  belongs  to  the  Catalpece ; indeed,  in  the  form 
of  its  capsule,  the  hairy  covering  of  its  seeds,  and  its  crowded, 
alternate  or  almost  verticillate,  linear,  simple  leaves,  it  is  proba- 
ble that  Catalpa  longisiliqua  is  congeneric  with  it.  I believe  the 
general  habit  of  the  plant  to  be  a constant  feature,  and  that  for 
purposes  of  generic  distinction  it  offers  a character  equal  in  im- 
portance to  that  of  the  structure  of  the  flower  or  of  the  fruit 
and  seed.  The  presence,  however,  or  absence  of  a cin-hus  in  a 
conjugate  leaf,  which  frequently  falls  off  at  the  point  of  its  arti-' 
culation  with  the  petiole,  or  the  substitution  of  a third  foliole  in 
the  place  of  a cirrhus,  are  not  indications  of  much  value ; for  all 
these  three  conditions  commonly  occur  in  the  same  plant  among 
Eubignoniece ; so  that  its  adoption  for  a divisional  character,  as 
employed  by  DeCandolle,  has  been  quite  useless.  The  presence 
of  simple  and  compound  leaves  in  the  same  species,  or  even  in 
the  same  genus,  must  not  be  held  to  be  a feature  of  frequent 
occuiT-ence,  as  some  botanists  have  inferred ; for  I believe  such 
instances  to  be  extremely  rare : they  occur  chiefly  among  the 
Catalpece,  and  then  only  in  the  few  cases  where  the  folioles  are 
not  petioled,  or  where  the  main  petiole  is  winged,  that  is  to  say, 
where  the  leaf  is  rather  pinnatifld  than  truly  pinnate  : in  such 
cases  the  extent  of  division  of  a simple  leaf  may  be  varied,  even 
in  the  same  plant,  as  happens  in  many  other  families ; but  this 
kind  of  division  is  only  the  modification  of  the  simple  serrated 
leaf.  In  regard  to  this  rule  among  Eubignoniece,  Chamisso  re- 
lates that  in  his  Bignonia  pterocarpa  and  B.  samydoides,  the 
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leaves  in  the  primary  axil  only  are  simple,  in  the  second  and 
third  axils  they  are  deeply  bifid,  but  in  all  the  following  nodes 
they  are,  as  usual,  3-foIiolate,  or  cirrhosely  conjugated : in  the 
simple  leaf  just  mentioned,  its  petiole  is  as  long  as  the  petiole 
and  petiolule  conjoined  of  the  conjugate  leaf,  showing  that  this 
circumstance  arises  from  its  stipuloid  character,  or  is  owing 
solely  to  the  suppression  of  one  of  the  folioles  from  imperfect 
growth,  or  its  decadence  in  the  early  weak  state  of  the  plant,  and 
is  not  the  complete  development ; it  cannot  therefore  be  adduced 
as  an  exception  to  the  ordinary  rule. 

There  ai’e  a few  species,  among  EuhignoniecE,  with  heterophyl- 
lous leaves,  that  oflFer  an  exception  to  the  general  rule ; these, 
however,  are  not  properly  climbers,  but  are  of  an  erect  and 
short  stature  j Bignonia  brachypoda,  DC.,  represents  the  type, 
and  among  them  may  be  classed  three  plants  hitherto  placed  in 
Cuspidaria.  Most  of  the  instances  I have  seen  of  these  truly 
heterophyllous  species  are  generically  alike,  and  they  consti- 
tute a group  that  may  be  regarded  as  a subgenus  of  Arra- 
hidea.  By  this  isolation,  and  with  this  exception,  we  maintain 
a constancy  in  the  rule  of  foliaceous  development  that  I have 
advocated.  In  the  group  just  mentioned  w^e  meet  with  hetero- 
morphous  varieties,  where,  in  consequence  of  some  morpholo- 
gical change  in  a few  of  their  many  3-foliolate  leaves,  two 
or  all  three  leaflets  grow  together,  assuming  the  state  of  a 
single  leaf,  or  of  an  unequal  pair  of  conjugate  leaves  of  an 
unusual  gibbous  form  : the  mode  of  distribution  of  the  nerves 
in  . such  cases  shows  that  such  coalescence  is  due  to  the  same 
kind  of  monstrous  growth  which,  under  similar  exceptional 
circumstances,  we  see  in  other  families.  As  it  sometimes  hap- 
pens that  the  cirrhus  is  wanting,  it  may  be  urged  that  one  of 
the  folioles  of  a conjugate  leaf  may  also  be  suppressed,  and  the 
other  reduced  to  the  state  of  a simple  leaf : of  the  possibility  of 
this  occurrence  there  can  be  no  doubt ; but  observation  shows 
that  such  instances  are  extremely  rare,  and  then  not  universal 
in  the  same  plant,  and  must  be  held  to  be  entirely  of  an  excep- 
tional character.  Under  the  genus  Panterpa,  of  which  B.  leuco- 
pogon,  Cham.,  is  the  type,  I have  explained  how,  and  under  what 
circumstances,  simple  and  compound  leaves  occasionally  occur  in 
the  same  plant ; but  it  is  there  shown  that  the  simple  leaves  in 
such  cases  partake  of  a stipuloid  nature.  These  instances  there- 
fore cannot  be  said  to  affect  the  general  rule  above  indicated. 

There  is  sometimes  a peculiarity  in  the  ligneous  structure  of 
the  BignoniacecB  that  merits  attention ; the  stems  of  many  of 
them,  in  their  transverse  section,  exhibit  strong  medullary  rays, 
not  radiating  from  one  common  central  point,  as  generally  occurs, 
but  disposed  in  parallel  decussating  plates,  in  the  form  of  a cross, 
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as  shown  by  Plumier  in  Bignonia  crucigera  (PI.  Am.  Burm.  tab.  78. 
fig.  A),  and  by  Gaudichaud  in  Bignonia  capreolata,  B.  unguis, 
B.  lactiflora,  &c.  (Rech.  Org.Veg.  tab.  14.  fig.  4;  tab.  18.  figs.  4, 
5,  6,  7,  8,  9 & 10).  The  latter  botanist  remarks  that  this  pecu- 
liarity is  more  strongly  developed  in  the  plants  of  equatorial 
regions : he  adds  that  only  four  cruciform  rays  are  at  first  seen ; 
subsequently  these  are  increased  to  eight,  then  to  sixteen,  thirty- 
two,  &c.,  and  always  in  this  geometrical  pro- 
gression. I possess  the  stem  of  a Bignoni- 
aceous  climber  from  the  region  of  the  Organ 
Mountains ; it  is  deprived  of  its  bark,  and  is 
about  an  inch  in  diameter  : here  four  principal 
rays  are  prominently  developed,  with  four  other 
intermediate  rays  less  strongly  marked  (fig.  20) ; 
and  corresponding  with  these  rays,  the  stem  has  eight  deep, 
longitudinal,  broadly  gaping  fissures,  that  run  through  its 
entire  length  and  extend  half-way  towards  the  centre.  In  these 
fissures,  at  intervals  of  every  4 or  5 inches  apart,  are  seen  the 
sprouts  branching  from  the  centre,  out  of  which  the  decussating 
opposite  leaves  have  originated ; and  it  is  to  be  remarked  that 
these  leaf-sprouts  are  always  found  in  the  four  alternate  grooves 
which  correspond  with  the  secondary  set  of  medullary  rays  above 
mentioned.  Each  of  these  axillary  sprouts  is  formed  of  a con- 
geries of  four  sets  of  concentric  plates  united  together  in  one 
common  bundle — a structure  probably  connected  with  the  deve- 
lopment of  conjugate  leaves.  The  wood  is  extremely  light  and 
porous,  and  I believe  it  to  be  the  stem  of  Bignonia  Rego,  Veil., 
the  Arrahidea  Rego,  DC.  (misspelt  Sego  in  the  ‘Prodromus^)  *. 
I have  not  seen  any  specimen  of  this  plant,  and  have  some  doubt 
whether  it  be  a true  species  of  Arrabidea ; at  all  events,  it  must 
not  be  taken  as  the  type  of  the  genus,  though  placed  first  on  its 
list  in  the  ‘ Prodromns  ’ by  DeCandolle,  who  appears  to  have 
known  it  only  from  Velloz’s  drawing. 

In  the  ‘ Prodromus  ’ of  DeCandolle  too  much  Importance  has 
been  assigned  to  the  form  of  the  calyx  as  a generic  feature  of 
distinction : on  the  one  hand,  this  distinction  has  been  little 
attended  to  in  the  selection  of  the  species  under  the  different 
genera,  as  in  Cuspidaria,  Arrahidea,  Tahebuia,  &c.;  while,  on  the 
other  hand,  many  species,  genericaUy  distinct,  are  brought  to- 

* This  error  has  originated  in  copying  the  name  from  the  lithographed 
plate  of  the  ‘ Flora  Fluminensis,’  executed  in  Paris,  in  which  work  nume- 
rous similar  misnomers  occur.  Had  DeCandolle  referred  to  the  text  of 
that  work,  he  would  have  discovered  the  mistake,  and  have  called  the 
plant  Arrabidea  Rego  : the  latter  is  a Portuguese  word  signifying  a rent  or 
fissure,  in  allusion  to  the  fissures  I have  described,  and  which  are  represented 
in  the  plate  referred  to,  vol.  vi.  tab.  39. 
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gether  in  one  group,  as  in  Spaihodea,  Tabebuia,  &c.  It  will  be 
seen,  in  the  descriptions  I here  propose  to  give  of  sundry  Big- 
noniaceous  plants,  that  in  the  same  genus  the  size,  shape,  mar- 
ginal dentations  or  fissures  of  the  calyx  vary  to  a considerable 
extent,  and  that  the  great  peculiarity  of  form,  which  was  thought 
to  characterize  only  the  genus  Spaihodea,  exists  also  in  the 
genera  Macfadtjena,  Mansoa,  Dolichandra,  Tabebuia,  and  some 
others.  The  same  may  be  said  of  Cuspidaria,  where  but  few  of 
the  species  enumerated  by  DeCandolle  possess  the  long  cuspi- 
date teeth  that  suggested  this  generic  name,  while  similar  long 
setaceous  teeth  are  found  in  Mansoa,  Tynanthus,  and  several 
other  genera.  I have  placed  the  Bignonia  gluiinosa,  DC.,  and 
other  kindred  species,  in  a genus  near  Dolichandra,  notwithstand- 
ing that  its  calyx  (as  also  its  corolla)  becomes  nearly  as  much 
enlarged  and  coloured  as  in  CaUichlamys  •,  but  this  feature  is  only 
due  to  the  extreme  increment  of  those  parts,  which  may  be  traced 
in  all  its  various  gradations. 

One  of  the  most  important  features  that  serve  to  mark  the 
genera  of  the  Bignoniaceee  exists  in  the  form  and  development 
of  the  fruit ; but  unfortunately  this  is  rarely  available,  as  few 
cabinet  specimens  present  this  test ; indeed,  in  some  genera  the 
fruit  is  quite  unknown,  and  I am  glad  to  be  able  to  supply  this 
desideratum  in  several  cases. 

I’he  anther-lobes,  in  most  instances,  are  divaricated  to  their 
utmost  extent,  when,  from  the  mutual  incurvature  of  the  fila- 
ments, the  lobes  stand  in  a vertical  position  and  at  right  angles 
with  the  filaments ; the  two  lobes  of  each  pair  are  thus  brought 
into  juxtaposition,  as  in  the  Gesneracea:  sometimes,  as  in  Tyn- 
anthus,  the  anther-lobes,  fixed  at  right  angles  upon  the  apex  of 
the  filaments,  are  suddenly  curved  upwards.  In  several  in- 
stances the  filaments  are  nearly  straight,  and  the  anther-lobes, 
although  free  in  their  whole  length,  are  parallel  and  pendent 
from  the  summit  of  the  filament;  this  occurs  in  the  genera 
Pyrostegia,  Dolichandra,  Cybistax,  Salpingophora,  Astianthus, 
Calosanthes,  Millingtonia,  Catophractes,  and  Rhigozum,  and  is  a 
constant  and  valid  generic  character.  In  some  few  genera  the 
anther-lobes  are  sagittately  divergent.  The  glandular  summit 
of  the  filament  (connective),  to  which  the  anther-lobes  are  at- 
tached by  their  apex,  is  often  excurrent  and  mucronate,  some- 
times e.xtended  into  one  or  two  membranaceous  appendages,  and 
at  other  times  pilose ; but  these  expansions  are  not  always 
constant  in  the  same  group,  and  I have  not  considered  their 
deficiency  to  be  of  any  generic  value.  The  anther-lobes,  as  a 
general  rule,  are  glabrous,  but  in  some  instances  they  are  cilio- 
late  or  pilose  in  the  same  group  where  others  are  glabrous ; this 
feature,  therefore,  cannot  be  held  to  be  of  sufficient  importance 
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for  purposes  of  generic  distinction.  An  exception  to  this  rule 
has  been  maintained  in  the  extensive  genus  Lundia,  which  may 
always  be  recognized  from  all  others  by  its  densely  pilose  an- 
thers ; but  this,  notwithstanding,  is  an  artiticial  character ; for 
by  its  adoption  we  find  a considerable  deviation  from  one  com- 
mon form  in  the  calyx,  corolla,  and  stamens  in  several  species 
which,  but  for  this  character,  would  be  referable  to  other 
genera. 

The  anther-lobes  are  fleshy  on  the  dorsal  face,  and  formed  in 
front  of  a very  delicate  membrane,  where  they  open  by  a longi- 
tudinal suture,  the  two  margins  of  wdiich  are  greatly  thickened. 
In  cabinet  specimens  these  margins  often  separate  from  the  de- 
caying membrane,  and  stand  out  like  aristae,  for  which  they  have 
been  mistaken  by  some  botanists. 

There  are  several  other  points  of  structure  in  the  Bignoniacete 
which  merit  attention  j but  enough  has  been  said  for  the  purpose 
here  intended,  of  calling  the  attention  of  botanists  to  the  study 
of  this  interesting  family.  I will  now  therefore  proceed  to  par- 
ticularize some  of  the  features  hitherto  unnoticed  or  insufficiently 
explained  in  Adenocalymna,  Anemopcegma,  Dolichandra,  Mac- 
fadyena,  and  several  other  genera,  notifying  at  the  same  time 
many  new  species  collected  by  me.  I have  also  brought  together, 
in  several  new  groups,  a great  number  of  species  that  have  either 
fallen  under  my  observation,  or  that  (not  having  been  seen  by  me) 
are  recognizable  from  the  ample  descriptions  of  authors ; they  are 
scattered  amongst  the  genera  Bignonia,  Spathodea,  Tabebuia, 
Tecoma,  See.  In  the  descriptions  that  follow,  which  are  confined 
almost  entirely  to  plants  of  the  New  World,  I have  endeavoured 
to  detail  the  specific  characters  as  laconically  as  possible  com- 
patible with  the  object  in  view,  and  to  expose  more  amply  the 
features  that  distinguish  each  genus  or  each  peculiar  group ; 
for  to  the  want  of'  such  details  we  must  attribute  the  confusion 
now  existing  throughout  the  family. 

In  this  early  stage  of  the  investigation,  I have  not  attempted 
any  arrangement  of  the  genera;  and  though  I recommend 
the  system  of  distribution  adopted  by  the  illustrious  DeCan- 
dolle,  I have  not  thought  it  necessary  to  follow  it  here.  The 
remarks  now  ofiered  must  be  considered,  as  they  are  intended 
to  be,  rambling  contributions  of  observed  facts  towards  a better 
knowledge  of  the  family;  they  are  given  as  mere  examples 
of  the  groups  proposed,  and  are  confined  either  to  the  plants 
of  my  own  collection,  wffiich  have  enabled  me  to  study  their 
characters  more  fully,  or  to  a portion  of  those,  more  especially 
typical  specimens,  in  the  herbarium  of  the  British  Museum,  and 
to  a very  few  in  the  rich  and  extensive  Hookerian  collection  at 
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Kew.  There  still  remains  a large  amount  of  new  plants  to  be 
described,  or  of  known  species  to  be  better  characterized.  These 
I leave  to  abler  hands,  hoping  to  see  the  task  elaborated  by  some 
careful  botanist,  who,  after  long  and  cautious  study,  may  be  en- 
abled to  schedule  the  species  into  sections  by  subdivisions,  so 
as  to  avoid  the  necessity  for  frequent  repetition  of  many  essen- 
tial features  in  the  specific  characters  (now  unavoidable),  and 
thus  render  the  determination  of  specimens  more  easy  to  the 
student. 


A D E N OC  AL  Y M N A . 

This  genus  was  first  proposed  by  Prof.  Yon  IMartius,  for  a 
group  of  climbing  plants,  mostly  from  intertropical  Brazil,  which 
are  distinguished  by  the  presence  of  peculiar  greenish  glands, 
almost  constantly  upon  the  calyx,  and  more  rarely  upon  the 
corolla,  whence  its  generic  name.  Its  branching  stems  are 
generally  rugose,  and  spotted  all  over  with  hollow  lenticels,  and 
often  pitted  at  the  nodes  with  crowded  porous  dots.  The  oppo- 
site leaves  are  3-foliolate  when  the  terminal  leatiet  is  somewhat 
larger,  or  they  are  conjugate  with  an  intermediate  cirrhus,  both 
conditions  often  existing  in  the  same  plant.  The  inflorescence 
is  either  axillary  in  short  racemes,  or  it  is  terminal,  when  some- 
times, by  the  abortion  of  the  superior  axillary  leaves,  it  forms  a 
pyramidal  or  elongated  panicle.  At  the  axils,  within  the  base 
of  each  petiole,  there  is  constantly  seen  a pair  of  simple  stipuloid 
leaflets,  generally  reduced  to  the  size  of  bracts,  which  are  fur- 
nished with  glands  similar  to  those  of  the  calyx.  The  flowers 
are  large  and  showy,  covered  with  velvety  down,  and  are  of  a 
dull-yellow  colour,  or  sometimes  purple.  The  fruit  has  been 
hitherto  unknown ; but  I was  fortunate  enough  to  find  it : it  is 
very  different  from  that  of  any  other  Bignoniaceous  genus,  both 
in  its  form  and  the  structure  of  its  seeds.  The  capsule  in  the 
two  species  I met  with  is  quite  cylindrical,  about  6 inches  long, 
and  mch  in  diameter,  formed  of  two  thick  coriaceous  valves, 
which  split  open  along  the  edges  of  the  flat  dissepiment,  as  in 
all  Eubignoniea.  The  seeds,  so  remarkable  in  their  form  and 
structure,  have  been  described  in  a preceding  page  (p.45). 

I have  not  seen  any  of  the  plants  referred  by  DeCandolle  to 
his  genus  Pachyptera,  with  the  floral  structure  of  which  he  was 
unacquainted ; the  genus  was  established  merely  on  the  peculiar 
development  of  the  seed,  the  expanded  margins  of  which  are  thick 
and  coriaceous,  like  the  central  discoid  portion.  This  structure, 
among  the  Monostictides,  occurs  onl)',  perhaps,  in  Adenocabjmna , 
the  seed  of  which  was  not  then  known ; so  that  there  is  some 
probability  that  the  two  genera  are  identical.  This  opinion  is 
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confirmed  by  some  of  the  specific  characters  given  in  the  ‘ Pro- 
dromus/ — for  instance,  in  the  punctate  hollows  mentioned  in 
the  axillary  nodes  of  his  P.  foveolata,  which  exist  in  many  spe- 
cies of  Adenocalymna , and  which  I have  not  observed  in  any 
other  genus.  DeCandolle,  however,  describes  the  capsule  as 
being  somewhat  flatly  compressed  and  smooth  : the  flattening  of 
the  valves  in  the  dried  specimens  may  probably  arise  from  their 
warping  in  desiccation,  as  I have  observed  in  those  of  Adeno- 
calymna ; and  the  tubercular  rugosities,  as  described  in  my 
plants,  may  be  only  a specific  character ; but  it  is  impossible  to 
determine  these  points  without  comparative  examination.  Ade- 
nocalymna must  be  placed  in  the  division  Monostictides  of  De- 
Candolle,  not  among  the  Pleiostictides,  where  he  arranged  it. 

The  following  is  an  emended  diagnosis  of  the  genus : — 

Adenocalymna,  Mart. — Calyx  tubuloso-campanulatus,  coria- 
ceus,  ssepius  5-dentatus,  rarius  fissus,  versus  apicem  glandulis 
grossis  disciformibus  viridibus  semi-immersis  instructus. 
Corolla  tubulosa,  imo  coarctata,  bine  inde  subcampanulata, 
extus  ssepius  pulverulento-velutina,  limbo  5-lobo,  lobis  sub- 
aequalibus,  rotundatis,  quorum  3 ereetioribus.  Stamina  4, 
didynama,  inclusa,  cum  sterili  inter  2 breviora ; filamenta 
filiformia,  glabra,  apice  incurva ; antherce  per  paria  conniventes, 
singulfe  2-lobse,  lobis  oblongis,  apice  affixis,  segregatis  et 
divaricatissimis,  flexione  filamentorum  axi  parallelis.  Ovarium 
oblongum,  rugulosum,  2-loculare,  pluriovulatum,  disco  pul- 
vinato  sulFultum : shjlus  filiformis,  glaber,  longitudine  sta- 
minum ; stigma  bilamellatum.  Capsula  cylindrica,  botuli- 
foi’mis,  ssepe  tuberculis  elevatis  poriferis  subserialibus  rugosa, 
2-locularis,  2-valvis,  valvis  coriaceis  dissepimento  crasso  par- 
allelis, replo  bipai’tibili  utrinque  subtenui  a valvis  solubili. 
Semina  plura,  in  utroque  margine  dissepimenti  1-seriata, 
transversa,  magna,  crassa,  aptera,  crebre  coarctata,  vix  imbri- 
cata,  compresse  suborbicularia,  dorso  convexiuscula,  ventre 
subangulata,  hilo  pergrandi  ovali  versus  basin  notata:  testa 
dura,  Crustacea,  nitida,  longitudinaliter  2-locularis,  septo  in- 
tegro  coriaceo  foramine  centrali  pro  radiculse  receptione  fe- 
nestrato  : integumentum  internum  conforme  : embryo  exalbumi- 
nosus,  testa  configuratus.  lobis  cotyledonaribus  4,  crassis,  car- 
nosis,  plano-convexis,  per  paria  adpressis  et  in  locellis  integu- 
mentorum  nidulantibus,  radicula  perparva,  tereti,  loborum 
quarta  parte  longitudinis,  centro  inter  eos  prorsum  adnata, 
et  in  foramine  septi  recon dita,  oblique  et  horizontaliter  cen- 
trifuga. 

Frutices  scandentes  America  meridionalis  intertropica,  plerumque 


CONTRIBUTIONS  TO  BOTANY. 


73 


Brasilia ; rami  poroso-rugosi : folia  opposita,  nunc  ^-foliolata, 
foliolo  mediano  longius  petiolulato,  nunc  cirrhoso-conjugata, 
cirrho  simplici : foliola  stipuloidea  sub-bracteiformia  ad  basin 
ramulorum  novellorum  utrinque  bina  glandulifera : racemi  axil- 
lares,  terminalesve,  sapius  pulverulento-velutini,  flores  breviter 
pedicellati,  pedicelli  bracteis  glanduliferis  donati ; coroWsiflavce, 
aurantiacce,  vel  purpurea. 

Species  novae,  aliaeque  plantae  cognitae,  nunc  ad  hoc  genus 
relatae : 

1.  Adenocalymna  scansile,  n.  sp.; — ramis  glaberrimis,  striatis, 
pallidis,  teretibus,  lenticellis  porosis  praesertim  circa  axillas 
subnodosas  ruguloso-punctatis : foliis  conjugatis,  cum  cirrho 
sublaterali  simplici  cito  deciduo ; foliolis  oblongis,  imo  cor- 
datis,  inaequilateris,  hinc  gi’adatim  acutis,  apice  mucronatis, 
pallidis,  superne  laevissimis,  opacis,  nervis  immersis,  inferne 
nervis  venisque  tenuiter  reticulatis  prominulis,  nervo  margi- 
nali  pellucido,  glabris,  granulis  porosis  punctatis,  rachi  subtus 
prominente  cum  petiolo  petiolulisque  puberulis;  foliolis  sti- 
puloideis  bracteiformibus,  intrapetiolaribus,  linearibus,  acutis, 
rigidis,  concavis,  extus  glanduHs  immersis  signatis : racemo 
terminali,  folio  sub-breviore  : capsula  botelloidea,  tuberculis 
majusculis  in  lineis  nunc  interruptis  notata,  seminibus  magnis 
pallide  brunneis. — Brasilia  in  Prov.  Rio  de  Janeiro,  v.  s. 

Ab  A.  marginato,  DC.,  differt  foliolis  cordatis,  et  pro  ratione 
latioribus.  Internodia  5- poll,  remota;  petiolus  6 lin.,  petioluli 
3 lin.  long.;  foliola  3 poll,  long.,  1-1^  poll.  lat. ; foliola  stipu- 
loidea 3 lin.  long.,  1 lin.  lat. ; racemus  fructifer  rachi  in- 
crassata  2 poll,  long.,  2 lin.  crassa;  flores  ignoti;  capsula 
pallida,  4^  poll,  long.,  poll.  diam. ; valvae  crasso-coriacese ; 
semina  in  2 loculis  circiter  50,  creberrime  congesta,  utrinque 
ad  margines  dissepimenti  uniserialia,  exalata,  crassa,  Crustacea, 
9 lin.  diam.,  hilo  magno  8 lin.  long,  et  3 lin.  lat. 

2.  Adenocalymna  prehensile,  n.  sp. ; — ramis  subteretibus,  stria- 
tellis,  ad  nodos  dilatatis,  lenticellis  porosis  inconspicuis  rugu- 
losis ; foliis  conjugatis,  cirrhosis,  omnino  glaberrimis ; foliolis 
oblongo-lanceolatis,  imo  subobtusis,  5-nerviis,  inaequilateris, 
hinc  gradatim  attenuatis,  apice  mucronatis,  coriaceis,  utrinque 
reticulato-venosis  et  ruguloso-punctatis,  supra  pallide  viridi- 
bus,  nitidis,  subtus  opacis,  pallidioribus,  nervis  venisque  pro- 
minentibus,  margine  cartilagineo  pellucido ; petiolulis  petiolo 
paulo  brevioribus,  omnibus  transversim  corrugato-rugosis, 
teretibus,  apice  tumidulis ; foliolis  stipuloideis  linearibus, 
bracteiformibus,  glanduliferis;  racemis  axillaribus  folio  bre- 
vioribus, rachi  in  fructu  valde  incrassata,  apice  ampliata; 
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capsula  subcylindrica,  tuberculis  majusculis  elevatis  seriatis 
interdum  in  lineis  interruptis  confluentibus. — In  niontibus 
circa  Tejuco,  Prov.  Rio  de  Janeiro,  v.  v. 

Species  distincta : internodia  2|-4^  poll,  remota ; rami  ad 
nodos  linea  transversali  signati;  folia  in  articulationibus  ssepe 
luxata ; petiolus  9-12  lin.,  petioluli  6-7  lin.,  cirrhus  simplex 

6 poll.  long. ; foliola  5 poll,  long.,  16  lin.  lat.,  mucrone  apicali 
calloso  glandulifero  ; foliola  stipuloidea  iis  prsecedentis  similia  ; 
racemus  frnctifer  2 poll,  long.,  pedunculus  3 lin.  crassus,  apice 
ad  5 lin.  diam.,  ampliatus;  capsula  botelliformis,  6 poll,  long., 

poll.  diam. ; semina  iis  speciei  prioris  similia*. 

3.  Adenocalymna  flavidum,  n.  sp.  j — ramis  flavescentibus,  striatis, 
lenticellis  parvis  porosis  angulosis,  patentim  hirsutulis,  nodis 
remotis  tumidulis ; foliis  conjugatis,  cirrhosis,  cirrho  cito  ca- 
duco,  superioribus  minoribus  et  siepe  3-foliolatis,  foliolis  ob- 
longis,  imo  subsequalibus,  subrotundis,  bine  gradatim  acutis, 
apice  callosis,  supra  laevibus,  planis,  opacis,  pallide  viridibus, 
minute  reticulatis,  subtus  petiolisque  flavido-pilosis,  hinc 
nervis  venisque  reticulatis  prominulis,  margine  cartilagineo, 
reflexo,  petiolo  petiolulisque  subaequalibus  rugulosis  et  angu- 
lato-striatis ; racemis  axillaribus,  brevibus,  petiolo  paulo  lon- 
gioribus,  e foliolis  stipuloideis  binis  linearibus  intrapetiolaribus 
glanduliferis  enatis ; floribus  congest!  s,  cano-velutinis,  flavis, 
calyce  5-dentato,  piloso,  glandulis  majusculis  glabris  fusco- 
viridibus  concavis  signato. — In  montibus  circa  Tejuco,  Prov. 
Rio  de  Janeiro,  v.  v. 

Species  insigniter  ab  A.  braefeato,  DC.,  diversa,  e cirrho  sse- 
pius  caduco,  foliolis  majoribus,  flavido-pilosis,  racemis  axillaribus 
multo  brevioribus  et  paueifloris,  calyce  minore  dense  flavo- 
tomentoso  glandulis  majusculis  viridibus  irregulariter  2-seri- 
atis,  et  corollse  tubo  magis  cylindraceo.  Rami  valde  tomen- 
tosi,  ad  nodos  tumiduli  et  hinc  poroso-puuctati.  Internodia 

7 poll,  dist.,  superiora  breviora  3-4  poll,  remota.  Polia  infe- 
rioi'a  majuscula,  petiolus  7 lin.,  petioluli  9 lin.  long.,  foliola 
5-6  poll,  long.,  2-2^  poll,  lat.,  superiorum  petiolus  7 lin.,  pe- 
tioluli 5 lin.,  cirrhus  5 poll,  long.,  foliola  25-3^^  poll,  long., 
1-1;^  poll,  lat.;  foliola  stipuloidea  linearia,  interpetiolaria,  rigida, 
erecta,  glandulifera,  4 lin.  long.,  I lin.  lat. ; racemi  flavido-velu- 
tini ; pedunculus  1 poll,  long.,  circiter  8-florus,  pedicelli  oppo- 
siti,  2 lin.  long.,  bractese  velutinse,  lineares,  acutse,  3 lin.  long. ; 
calyx  tubulosus,  late  et  breviter  b-dentatus,  4 lin.  long.,  2^  lin. 
diam.;  corollse  flavse  tubus  late  cylindricus,  imo  repente  angus- 

* A drawing  of  this  species,  with  details  of  its  fruit  and  seeds,  are 
given  in  Plate  53. 
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tatus,  1|  poll,  long.,  ore  5 lin.  diam.  (constrictione  basali  8 lin. 
long.,  1 lin.  diam.);  limbi  lacinia  5,  oblonga,  obtusa,  imequalia, 
4-6  lin.  long.,  2-3  lin.  lat. ; filamenta  2 antica  breviora;  an- 
therse  inclusse. 

4.  Adenocalymna  lanceolatum,  n.  sp. ; — glaberrimum,  ramulis 
teretibus  vix  striatis,  lenticellis  porosis  sparsis  punctatis, 
strictis,  nodis  remotis,  compressis  et  dilatatis ; foliis  3-folio- 
latis,  aut  terminali  caduco  conjugatis,  foliolis  oblongo-lanceo- 
latis,  ab  imo  obtuso  gradatim  acutis,  terminali  ad  basin  sub- 
acuto,  apice  longe  mucronatis,  supra  nitidis,  subtus  pallidi- 
oribus,  nervis  tenuibus  venisque  delicatulis  reticulatis  vix 
prominulis,  petiolulo  mediano  petiolo  sequilongo,  et  lateralibus 
duplo  longiore,  vel  interdum  quasi  in  cirrhum  apice  foliiferum 
longius  producto,  omnibus  apice  tumidulis;  foliolis  stipu- 
loideis  intrapetiolaribus,  lanceolato-linearibus,  concavis,  extus 
glandulosis ; racemis  axillaribus,  folio  tertia  parte  brevioribus, 
pedicellis  medio  bracteis  2 linearibus  parvis  donatis ; calyce 
tomentoso,  5-dentato,  2-seriatim  glandulifero ; corolla  flava, 
glandulis  plurimis  viridibus  in  lineis  5 dispositis  notata. — 
Rio  de  Janeiro,  v.  v. 

Species  valde  perspicua.  Intemodia  4^-5  poll,  remota;  ra- 
muli  quasi  virgati,  axillis  nodosis  dilatatis  utrinque  linea  trans- 
versa  elevata  notatis ; petiolus  6-9  lin.,  petiolulus  medius  8 lin., 
interdum  2^  poll,  et  quasi  cirrhiformis  apice  foliolifero,  laterales 
4 lin.  long. ; foliola  lateralia  3-44  poll,  long.,  14-16  lin.  lat., 
intermedium  paulo  longius  et  latius,  omnia  subtus  nervis 
divaricatis  prominulis  sub  lente  puberula;  foliola  stipuloidea 
sub-bracteiformia,  rigida,  erecta,  glandulifera,  3 lin.  long. ; ra- 
cemi  axillares,  2 poll,  long.;  flores  circiter  24,  pedicelli  oppositi, 
2 lin.  long.;  bractese  filiformes,  cito  caducse,  1 lin.  long.;  calyx 
4 lin.  long.,  2^  lin.  diam. ; corolla  pollicaris  et  ultra,  in  alabastro 
7 lin.  longa. 

5.  Adenocalymna  divaricatum,  n.  sp. ; — glaberrimum,  ramulis 
fusco-rubris,  teretibus,  striatis,  lenticellis  parvis  albidis  punc- 
tatis, ad  axillas  nodosis  et  dilatatis ; foliis  conjugatis,  paten- 
tibus,  cirrho  simplici,  petiolulis  petiolo  brevioribus,  foliolis 
ellipticis,  fere  sequilateris,  imo  subobtusis,  e medio  longe 
acuminatis,  apice  mucronatis,  subcoriaceis,  utrinque  nitidis, 
glaberrimis,  nervis  venisque  valde  reticulatis  rufulis  promi- 
nulis, subtus  flavido-pallidioribus ; foliolis  stipuloideis  intra- 
petiolaribus, linearibus,  acutis,  divergentibus,  glanduliferis ; 
racemis  axillaribus,  pedunculo  glabro,  rufo,  petiolo  3-plo  lon- 
giore ; floribus  speciosis,  circiter  12 ; pedicellis  oppositis, 
medio  2-bracteatis ; calyce  extus  fusco-velutino,  fere  integro^ 
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iTiuci’onibus  5 denticulate,  glandulis  concavis  plurimis  3-seria- 
libus  immersis  notato ; corolla  flava,  longe  infundibuliformi- 
campanulata,  pulverulento-velutina. — Ad  montem  Corcovado, 
Kio  de  Janeiro,  v.  v. 

Species  evidenter  A.  Salzmanni  proxima,  sed  differt  foliis  valde 
divaricatis,  foliolis  longe  acuminatis,  et  nervis  rufescentibus. 
Internodia  3^-4  poll.remota ; foliola  3-3  J poll,  long.,  1^-1  f poll, 
lat. ; petiolus  superne  sulcatus,  |-1  poll.,  petioluli  5-6  lin.  long., 
omnes  striati  et  divaricati ; cirrbus  simplex,  4 poll.  long. ; foliola 
stipuloidea  2 lin.  long. ; racemi  pedunculus  divaricatus,  2 poll, 
long. ; pedicelli  oppositi,  basi  bracteola  unica,  medio  duabus 
muniti  (bine  normaliter  3-flori,  abortu  1-flori),  cunctis  linearibus, 
glanduliferis,  1^  lin.  long.,  caducissimis ; calyx  fusco-velutinus, 
glandulis  porosis  2-seriatis  infra  dentes  signatus,  4 lin.  long. ; 
corollse  tubus  basi  coarctatus,  poll,  long.,  limbi  ampliati  lobi 
late  obrotundi,  f poll,  long.,  quorum  3 erectiores;  stamina  tubo 
dimidio  breviora ; antherarum  loculi  lineares,  omnino  segregati, 
divaricatissimi,  e filamentis  incurvis  bine  verticaliter  positi  et 
per  paria  approximati,  connective  apice  excurrente;  ovarium 
oblongum,  4-carinatum,  disco  pulvinato  suffultum ; stylus  fili- 
formis,  elongatus. 

6.  Adenocahjmna  bracteatum,  DC.  Prodr.  ix.  200; — Bignonia 
bracteata,  Cham.  Linn.  vii.  692. — Rio  de  Janeiro,  v.  v. 

Species  A.  flavido  proxima;  rami  ad  nodes  compressi  et  dila* 
tati,  lenticellis  parvis  rugosi,  molliter  puberuli;  folia  inferiora 
3-foliolata,  superiora  conjugata  et  cirrbifera ; foliola  supra  nitida, 
subtus  molliter  pilosa,  3-3^  poll,  long.,  14-18  lin.  lat. ; petiolus 
striatus,  lenticellis  rugosus,  sub  1-pollicaris,  petioluli  laterales 
4 lin.,  medius  7-9  lin.  long.,  cunctis  puberulis;  folia  stipuloidea 
intra  petiolum  linearia,  glandulis  immersis  notata,  2 lin.  long. ; 
racemi  pedunculus  3|  poll,  long.;  pedicelli  tomentosi  3 lin. 
long.,  imo  bractea  singula  medio  binis  tomentosis  3 lin.  long, 
donati,  bine  abortione  l-floid;  calyx  coriaceus,  tubulosus,  velu- 
tinus,  5-carinatus,  breviter  5-dentatus,  sub-5-gonus,  summo 
glandulis  inconspicuis  3-serialibus  immersis  signatus,  5 lin. 
long.;  corolla  campanulata,  extus  tomentosa;  ovarium  oblongum, 
glabrum,  glandulis  favosis  rugosum. 

7.  Adenocahjmna  nitidum,  Mart.,  DC.  Prodr.  ix.  200. — Ad 
montem  Corcovado,  Rio  de  Janeiro,  v.  v. 

Species,  ut  bene  dixit  cl.  DeCandolle  (loc.  cit.),  cum  nonnullis 
aliis  confusa  : certe  a Bignonia  unguiculata,  Flor.  Plum,  vi.tab.33, 
valde  diversa,  ut  posterius  demonstretur ; Cuspidaria  pauciflora 
DC.  identicam  credit  cl.  Sender  (Linn.  xxii.  560),  sed  dare  diver- 
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sissima.  Ad  diagnosin  in  Prodr.  cit.  aunotabitur  : — rami  teretes, 
nitidi,  lenticellati,  ad  nodos  corapressi  et  dilatati,  hinc  linea  ele- 
vata  transversali  notati ; internodia  3^-4^  poll.  dist. ; folia  gla- 
berrima,  inferiora  3-foliolata,  superiora  cirrhoso-conjugata,  foliola 
crasso-coriacea,  utrinque  pallida,  supra  nitida,  subtus  opaca  et 
poroso-punctata,  inferioi’a  4 poll,  long.,  2 poll,  lat.,  petiolo  pa- 
tentissimo,  angulato,  rugoso,  1|  poll.,  petiolulo  med.  1 poll., 
lateral.  5 lin.  long.;  foliola  superiora  2^-3  poll,  long.,  1-1^  poll, 
lat.,  petiolo  9 lin.,  petiolulis  4 lin.  long.;  cirrhus  simplex,  2|  poll, 
long.;  foliola  stipuloidea  prioris,  3 lin.  long.;  racemi  axillares  et 
terminales,  nutantes,  inter  foliola  stipuloidea  enati,  3-4  poll, 
long.,  circiter  24-flori ; pedunculi  oppositi,  abortione  1-flori,  3 lin. 
long.,  bracteis  1 basali  foliacea  glandulifera  5 lin.  long.,  binis  in 
medio  caducis  muniti ; calyx  5 lin.  long.,  fere  integer,  e nervis 
excurreutibus  5-denticulatus,  tomentosus,  glandulis  viridibus 
circa  10  infra  dentes  signatus;  corolla  flava,  velutina,  late  in- 
fundibuliformis,  tubo  poll,  long.,  limbi  lobis  5 rotundis,  6 lin. 
long,  et  lat. 

8.  Adenocalymna  stridula ; — Bignonia  Kerere,  Aubl.  PL  Guian. 
ii.  644.  tab.  260  {non  Lindl.)  ■,  DC.  loc.  cit.  154; — B.  hetero- 
phylla,  Willd.  Sp.  Plant,  iii.  298 ; — ramulis  gracilibus,  glabri- 
usculis,  angulato-striatis,  ad  nodos  compressis  et  dilatatis,  et 
hinc  utrinque  punctis  favosis  crebris  notatis ; foliis  inferioribus 
3-foliolatis,  superioribus  conjugatis,  cum  cirrho  simplici ; fo- 
liolis  oblongis,  basi  ovatis  et  subcordatis,  apice  acuminatis, 
glaberrimis,  firmulis,  supra  lucidis,  subtus  nervis  venisque 
prominentibus,  petiolo  favoso-punctato,  basi  apiceque  incras- 
sato,  petiolulis  summo  tumidulis  duplo  longiore;  racemis 
brevissimis,  axillaribus,  paucifloris  ; calyce  urceolato,  imo  co- 
riaceo,  glandulis  disciformibus  sub  ore  truncatum  5-denti- 
culatum  immersis;  corolla  ampla,  lutea,  infundibuliformi- 
campanulata,  tubo  curvulo,  limbo  5-lobo,  sub-bilabiato,  lobis  2 
superioribus  erectioribus,  paulo  majoribus,  genitalibus  inclusis; 
capsula  lanceolato-ovata,  subcompressa,  coriacea,  glanduloso- 
rugosa. — Guiana  Gallica,  v.  s.  in  herb.  Mus.  Brit. 

Ad  Adenocalymna  brachxjbotryn,  DC.,  et  A.  lanceolatum,  nob., 
proxime  accedit ; differt  tamen  a priore  foliis  basi  non  acutis, 
nervo  mediano  striato  et  prominente,  sed  non  acute  carinato, 
racemis  axillaribus  brevissimis,  paucifloris,  nec  terminalibus  et 
multifloris,  glandulis  calycinis  majoribus  et  paucioribus.  Nomen 
Kerere  vel  Terere  inter  Indos  usitatum,  stridulans  significat,  quia 
rami,  quum  flectantur,  sonum  crepitantem  emittunt : hoc  voca- 
men  barbarum  ab  incolis  pariter  datum  est  ad  plantas  Auble- 
tianas  B.  Kerere,  B.  incamatam,  et  B.  echinatam,  qua  ratione  hsec 
species  Latine  stridula  melius  dicitur.  Diagnosis  in  Prodr.  DC. 
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ad  plantain  cultam  Lindleyanam  refert,  quare  palam  specim. 
typic.  citat.  char,  hie  reformavi.  Intemodia  poll.  dist. ; 

in  axillis  superioribus  floriferis  petiolus  6 lin.  long.,  petio- 
luli  4 lin.  long.,  cirrhns  5 poll,  long.,  foliola  3 poll,  long.,  15- 
17  lin.  lat.  Foliorum  inferiorum  petiolus  14  lin.  long.,  petio- 
luli  laterales  4 lin.,  terminalis  12  lin.  long,  j"  foliola  5^  poll,  long., 

2 poll.  lat. ; racemi  rachis  6-12  lin.  long.,  3-6-flora,  pedicelli 
imo  breviter  bracteolati  3 lin.  long. ; calyx  4 lin.  long. ; corolla 
(in  specim.  defleiens)  sec.  Aubl.  flava,  tubus  2 poll,  long.,  limbi 
lobi  rotundati  6 lin.  diam.  Ovarium  adauctum  vidi,  12  lin. 
long.,  4 lin.  lat.,  oblongum,  compressum,  fuscum,  glabrum, 
glandulis  carnosis  porosis  crebris  notatum.  Capsula  oblonga, 
compresso-teres,  poroso-rugosa,  valvis  dissepimento  piano  paral- 
lelis  coriaceis  deciduis ; sec.  Aubl.  (icon.  263)  3 poll,  long.,  15  lin. 
lat.,  et  9 lin.  diam.  transverso ; sec.  Splitzb.  3 poll,  long.,  8 lin, 
solummodo  lata ; tunc  forma  propior  capsulse  Adenocalymnatis 
scansilis  nuper  descriptae.  Semina,  sec.  icon,  cit.,  utrinque  1-seri- 
alia,  compressa,  margine  angusto  cincta,  8 lin.  long.,  11  lin.  lat. 

9.  Adenocalymna  verrudferum ; — Bignonia  verrucifera,  Schl. 
Linn.  xxvi.  655 ; — ramulis  glabris,  lenticellis  crebris  porosis 
verrucosis;  foliis  cirrboso-conjugatis,  foliolis  late  vel  ovato- 
ellipticis,  basi  obtusis,  subcordatis,  sub-3-nerviis,  apice  acuti- 
usculis,  subcoriaceis,  supra  glabris,  nitidis,  subtus  pallidiori- 
bus,  opacis,  nervis  venisque  prominulis  et  obsolete  puberibus  : 
inflorescentia  e racemulis  in  ramulis  novellis  terminalibus, 
1-3-floris,  lenticellis  instructis  et  puberulis,  axillis  approxi- 
matis,  bine  pseudo-corymbosa ; calyce  campanulato,  tuberculis 
irregulariter  verrucoso,  margine  breviter  5-dentato  et  mucro- 
nato;  corolla  purpurea,  infun dibuliformi,  glabra,  limbo  irre- 
gulariter 5-lobo. — Columbia  ad  Curucati  (Wagener,  no.  307). 
Species  mihi  invisa,  sec.  cl.  Schlecht.  ad  Bigmniam  glabratam, 
H.  B.  K.  accedens  ; ad  altit.  30  ped.  scandens;  foliola  4-6  poll, 
long.,  2^  usque  fere  4 poll.  lat. ; petiolus  1 poll.,  petioluli  6 lin. 
long.,  supra  canaliculati ; calyx  3 lin.  long.;  corolla  1^  poll.  long. 

■ (parte  constricta  basali  2 lin.  long.),  superne  elongato-cam- 
pamJata, 

10.  Adenocalymna  paniculatum,  Bth.  MSS.,  n.  sp. ; — ramis  gla- 
bris, foliis  3-foliolatis,  foliolis  obovatis,  lateralibus,  imo  sub- 
insequilateris,  rotundatis,  impari  majore,  longius  petiolulato, 
basi  obtuso,  5-nerviis,  apice  attenuato-acuminatis,  mucronatis, 
glaberrimis,  supra  nitentibus,  reticulato-venosis,  subtus  pal- 
lidis,  nervis  tenuibus  in  axillis  barbatis,  et  saepe  glanduliferis; 
panicula  terminali  pyramidali,  e basi  longe  ramosa,  ramis 
oppositis,  3-chotome  divisis,  multifloris;  calyce  turbinato. 
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fulvo-velutino,  5-denticulato,  infra  marginem  glandulis  paucis 
immersis  signato ; corolla  infundibuliformi-campanulata,  extus 
velutina. — Prov.  Para,  v.  s.  in  herb,  meo  (ad  cataractas  fluv. 
Aripecuru,  Spruce). 

Planta  facies  Arrabidece,  sed  propter  folia,  calycem,  corollamque 
glandulifera  ad  Adenocalymnam  referenda  : species  A,  divaricato 
proxima : rami  fusculi,  striatelli,  teretes,  ad  nodos  compr^si 
et  dilatati ; internodia  3-4  poll.  dist. ; foliola  lateralia  4 poll, 
long.,  2 poll,  lat.,  terminale  4^  poll,  long.,  2^  poll.  lat. ; glandulae 
imniersse  crebrse  in  axillis  nervorum  pellucidae ; petiolus  2 poll, 
long.*;  petioluli  laterales  5 lin.,  terminalis  9 lin.  long.,  striati  et 
canaliculati ; foliola  stipuloidea  caduca,  loco  insertionis  cicatri- 
culis  notata;  panicula  12  poll.  long,  et  ultra,  ramis  basalibus 
subdivaricatis  7 poll,  long.,  aliis  superioribus  oppositis  gradatim 
brevioribus ; ramulis  secundariis  6 lin.  long.,  sensim  brevioribus; 
pedicelli  velutini,  2 lin.  long. ; bractese  setaceae,  2 lin.  long., 
divaricatae ; calyx  2-2^  lin.  long.,  glandulis  10  immersis  parvis 
signatus;  corolla  (sicca)  flavida,  velutina,  tubo  9 lin.  long.,  intra 
calycem  coarctato,  lobis  5 inaequalibus,  quorum  3 superioribus 
erectioribus,  lenuiter  membranaceis,  6 lin.  long.,  4 lin.  lat., 
2 inferioribus  reflexis,  minoribus,  crassioribus ; stamina  longiora 
faucem  fere  attingentia;  antherae  divaricatissimae ; ovarium  cy- 
lindricum,  lepidotum,  tenuiter  4-sulcatum,  disco  majusculo  car- 
noso  pulvinato  insitum. 

11.  Ademcalymna  alliaceum-, — Bignonia  alliacea,  Lam.  Diet.  i. 
421;  Swartz,  FI.  Ind.  Occid.  ii.  1039;  Aubl.  PL  Guian,  ii. 
659;  DC.  1.  c.  148;  Splitzb.  PI.  Surin.  p.  1 ; — glaberrimum, 
ramulis  teretibus  aut  subangulosis,  late  ellipticis,  utrinque 
acutis,  subcoriaceis,  supra  palbde  viridibus,  nitidis,  nervis 
immersis,  subtus  pallidioribus,  nervis  venisque  transversis 
prominulis,  minutissime  favoso-punctatis,  margine  reflexo, 
petiolulis  petiolo  brevi  subaequilongis  aut  longioribus,  apice 
basique  tumidulis ; paniculis  axillaribus  aut  terminalibus, 
folio  multo  brevioribus,  5-6-floris;  calyce  truncato,  integro, 
subtomentoso  j corolla  majuscula,  infundibuliformi-campanu- 
lata, glabra,  alba,  limbi  ampliati  lobis  subaequalibus,  oblongis, 
rotundatis;  capsula  fere  cylindrica,  obtusa,  oblonga ; semini- 
bus  suborbicularibus,  compressis,  marginibus  subalatis,  coria- 
ceis. — Cayenne  et  Peravia,  v.  s.  in  herb.  Mus.  Brit.  (Cayenne, 
Aublet) ; in  herb,  meo  (Tarapota,  Spruce,  4475). 

Planta  alte  scandens,  quae  de  longinquo  odorem  alliaceum 
spirat : internodia  6 poll.  dist. ; ramuli  infra  nodos,  ut  in  pleris- 
que  speciebus,  crebriter  favoso-punctati ; foliola  7-8  poll,  long., 
3-3^  poll.  lat. ; petiolus  petiolulique  crassiusculi,  6 lin.  long.  ; 
paniculae  rachis  ^-2  poll,  long.,  ramique  3-chotomi  aut  3-flori, 
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valde  compressi;  calyx  coriaceus^  enervius,  infra  marginem  in- 
tegrum glandulis  omnino  immersis  et  hac  causa  facile  prseter- 
missis  notatus,  3 lin.  long. ; corollse  tubus  ultra  calycem  coarc- 
tatus,  2-2j  poll.  long. ; limbi  lobi  8 lin.  long.,  imo  6 lin.,  medio 
9 lin.  lat. ; filamenta  glabra,  per  paria  incurva,  longiora  vix  ultra 
medium  tubi  pertingentia ; stylus  filiformis,  staminibus  longior ; 
ovarium  oblongum;  ovula  ad  extremos  margines  dissepimenti 
utrinque  uniseriata.  Capsula  sec.  cl.  Splitzb.  fere  cylindrica, 
2^-3  poll,  long.,  1 poll.  diam.  aut  paulo  latior ; valvis  crassis, 
lignosis,  extus  fulvo-tomentosis,  dissepimento  coriaceo  parallelis; 
semina  angulato-orbicularia,  marginibus  subcoriaceis ; condi- 
tiones,  quse  cum  illis  Aden,  prehensilis  supra  descriptis,  omnino 
congruimt. 

12.  Adenocalymna  prasinum ; — Bignonia  grandifolia.  Veil,  (non 
Mart.)  Flor.  Flum.  247.  vi.  tab.  28 ; — glaberrimum,  ramulis 
teretibus  striatis  punctato-rugosis ; foliis  ecirrboso-conjugatis 
aut  3-foliolatis,  foliolis  oblongo-ellipticis,  imo  angustiore  ob- 
tusis,  apice  subacuminatis,  obtusiusculis,  submembranaceis, 
supra  Isete  prasinis,  reticulatis,  subtus  valde  pallidis,  nervis 
tenuibus  secum  arcuatis  venisque  reticulatis  prominulis ; pe- 
tiolo  petiolulis  breviusculis  aequilongis ; racemis  axillaribus  et 
terminalibus,  folio  brevioribus,  tomentosis  •,  calyce  5-dentato, 
conspicue  2-seriatim  glandulifero ; corolla  speciosa. — Brasilia, 
V.  s.  in  herb.  Lindl.  (Manneville) ; in  herb.  Mus.  Brit.  (A.  Cun- 
ningham). 

Species  primo  aspectu  praecedenti  valde  similis,  sed  diflfert 
nodis  non  favoso-punctatis,  foliis  angustioribus,  nervis  aliter 
dispositis,  floribus  racemosis  nec  paniculatis,  rachi  longiore,  te- 
reti,  nec  compressissima,  floribus  numerosioribus,  per  paria  oppo- 
sitis,  calyce  majore,  glaberrimo,  5-carinato,  nec  laevi  et  tomen- 
tello,  corolla  minore,  pulverulenta,  nec  glabra,  &c.  Internodia 
remota;  foliola  8-10^  poll,  long.,  2|-3|  poll.  lat. ; petiolus  5-8 
lin.  long.  •,  petioluli  laterales  5-9  lin.  long.,  terminalis  1-2^  poll, 
long. ; racemi  rachis  teres  aut  sub-4-gona,  2-4  poll,  long.,  cir- 
citer  20-flora ; pedicelli  oppositi  3 lin.  long.,  medio  bibracteati ; 
bracteae  5 lin.  long.,  1 lin.  lat. ; calyx  4^5  lin.  long.,  4 lin.  lat., 
glandulis  majusculis  prominulis  instructus,  5-carinatus,  nervis 
extus  infra  marginem  in  mucrones  protensisj  corollae  tubus  18 
lin.  long.,  intra  calycem  coarctatus,  medio  ventricosus,  extus 
rufescente  pruinosus;  lobi  rotundi,  4 lin.  diam. 

13.  Adenocalymna  acutissimum-, — Bignonia  acutissima,  Cham. 
Linn.  vii.  691 ; DC. /.  c.  153 ; — scandens,  praeter  inflorescentiam 
tomentosam  glaberrimum;  ramulis  teretiusculis ; foliis  cir- 
rhoso-conjugatis  (interdum  3-foliolatis),  foliolis  firmulis,  ellip- 
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ticis,  basi  obtusis,  apice  acuminatis  et  longe  cuspidatis,  lucidis, 
prominenter  reticulatis,  margine  cartilagineo  subreflexo,  sub- 
tus  pallidioribus,  nervds  venisque  prominulis ; racemis  termi- 
nalibus,  longiusculis,  densifloris,  tomentosis. — Brasilia,  v.  s. 
in  herb.  Lindl.  (Forrest,  26). 

Species  valde  pecuHaris,  A.  marginato,  DC.,  proxima:  inter- 
nodia  4 poll,  dist.;  foliola  firma,  obscure  viridia,  nitentia, 
poll,  long.,  Ij-l^  poll-  cl.  Cham,  folia  inferiora  multo 

raajora,  9 poll,  long.,  3^  poll,  lat.) ; petiolus  6-7  lin.,  petioluli 
tenuiores,  5 lin.  long.,  superne  canaliculati ; cirrhus  simplex, 
tenuiculus,  6 poll.  long. ; racemi  rachis  pulverulenta,  4 poll, 
long.,  fere  e basi  dorifera,  circiter  30-flora;  pedicelli  oppositi, 
4 lin.  long,  (plerique  delapsi),  imo  bractea  4 lin.  long,  donati; 
calyx  tubulosus,  fulvido-pulverulentus,  5-dentatus,  infra  dentes 
glandulis  20  biseriatim  dispositis  instructus,  4 lin.  long. ; co- 
rolla in  alabastro  fulvo-tomentosa;  maturae  in  specim.  desunt, 
sed  sec.  cl.  Cham.  2-pollicares,  extus  (lobis  utrinque)  dense 
farinoso-tomentosae,  intus  glabrae. 

In  the  herbarium  of  the  British  Museum  I find  a plant,  in 
fruit,  from  the  neighbourhood  of  Rio  de  Janeiro,  the  seeds  of 
which  difier  from  those  last  described  : the  specimen  has  no 
flower,  so  that  it  cannot  be  determined  to  be  a species  of  Ade- 
nocalymna*.  The  capsule  is  compressed,  not  cylindrical  as  in 
A.  scansile,  and  the  valves  are  proportionally  thinner.  The 
seeds  are  uniserial  and  much  more  compressed ; the  central  disk 
is  testudiniform,  one  of  its  sides,  that  of  the  hilum,  being  straight, 
the  other  rounded  and  emarginated,  while  the  extremities  are 
broadly  expanded  into  a rather  thin  but  opake  wing,  which  is 
considerably  narrower  than  the  disk ; the  hilum,  instead  of  being 
broad,  is  veiy  narrow,  linear,  and  marginal,  corresponding  with 
the  cicatrices  seen  along  the  margins  of  the  dissepiment.  This 
appears  to  conform  with  the  brief  description  by  DeCandolle  of 
his  genus  Pachjptera,  no  specimen  of  which  I have  seen.  The 
internal  structure  of  the  seed  is  somewhat  different,  though  ap- 
proaching that  I have  given  of  Adenocahjmna  (see  pp.  4.5, 
72)  : the  discoid  portion,  although  coriaceous,  is  not  nearly  so 

* I take  this  opportunity  of  confirming  what  I formerly  stated  (see 
p.  68)  concerning  the  little  dependence  to  he  placed  on  the  calyx  as  a con- 
stant and  unerring  test  for  generic  discrimination.  Perhaps  no  genus  in  the 
family  offers  a more  striking  feature  than  Adenocalymna,  in  its  peculiar 
calyx,  which  gave  origin  to  its  name ; but  I find  in  Gardner’s  colleetion  a 
plant,  allied  to  Dolichandra,  with  an  entire,  tubular,  coriaceous,  pidverulent 
calyx,  marked  with  polished  glands  placed  biserially  helow  the  margin, 
just  as  in  Adenocalymna-,  and  yet  it  is  far  removed  from  that  genus  on 
account  of  the  difference  of  its  hahit,  of  its  coroUa,  in  the  structure  of  its 
anthers,  its  ovarv',  its  thick  flat  siliquose  capsule,  and  its  seeds. 
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thick  as  in  that  genus ; its  internal  space  is  rendered  2-celled 
by  a very  narrow  septum,  which  extends  from  the  hilum  to  the 
opposite  emarginature  of  the  disk ; this  septum  is  fenestrated  in 
the  middle  (or,  rather,  interrupted)  by  a linear  aperture  for  the 
reception  of  the  radicle;  the  two  cotyledons  are  compressed, 
each  being  divided  by  deep  emarginatures  at  the  apex  and  base 
extending  to  the  radicle,  which  thus  occupies  a central  position, 
united  to  the  four  cotyledonary  lobes,  the  former  filling  the 
fenestrated  space,  the  latter  occupying  the  two  cells  of  the  disk 
formed  by  the  narrow  septum,  as  in  Adenocalymna.  The  em- 
bryo is  enveloped  by  a delicate  inner  integument,  similar  to  it 
in  form. 

In  one  of  my  excursions  near  Tejuco,  in  a deep  forest,  I found 
the  ground  strewed  with  seeds  of  a similar  shape  and  structure, 
which  I still  preserve  : the  plant  from  which  they  fell  was  at  too 
great  an  elevation  to  be  reached,  and  I could  not  find  any  re- 
mains of  the  capsules.  These  seeds  evidently  belong  to  a different 
species  of  the  same  genus,  and  are  much  larger,  though  resem- 
bling the  former  in  every  other  respect,  the  discoid  portion  being 
7 or  8 lines  in  diameter,  the  wing  5 lines  broad,  the  total  extent 
(including  the  wings)  measuring  2 inches. 

The  plant  in  question  hardly  appears  to  be  a true  Adeno- 
calymna, and  I place  it  there  with  some  hesitation.  Pachyptera, 
in  the  absence  of  all  knowledge  of  its  floral  structure,  is  still  a 
doubtful  genus ; but  its  seminal  characters  seem  to  agree  with 
this  species.  Will  Pachyptera  prove  to  be  a subgenus  or  section 
of  Adenocalymna  ? This  appears  probable,  because  the  two  spe- 
cies,/ofeo/fl/a  and  umbelliformis,  which  are  associated  with  the 
type,  puberula,  have  the  many-foveolated  punctures  about  the 
axils  of  the  branches,  which  are  almost  peculiar  to  Adenocalymna 
and  Haplolophium.  The  P.  dasyantha,  DC.,  which  I have  seen, 
belongs  to  the  latter  genus;  while  the  two  remaining  species, 
striata  and  Perrottetii,  appear  foreign  to  the  group. 

Adenocalymna  ? caesium,  n.  sp. ; — ramulis  teretibus,  striatis, 
pallide  glaucis,  pilis  articulatis  dense  velutinis,  demum  sub- 
glabris,  ad  nodos  dilatatis;  foliis  3-foliolatis  aut  conjugatis  et 
ecirrhosis,  foliolis  ellipticis,  imo  obtusiusculis,  aut  subacutis, 
3-nerviis,  apice  brevissime  attenuatis,  obtusis  et  emarginatis, 
coriaceis,  supra  pallide  viridibus,  opacis,  costa  mediana  ner- 
visque  subimmersis  cano-puberulis,  subtus  pallide  glaucis, 
glaberrimis,  nervis  venisque  valde  reticulatis,  prominen- 
tibus,  nervo  marginali  cartilagineo,  reflexo,  dense  poroso- 
punctulatis,  glandulisque  paucis  immersis  signatis;  petiolo 
petiolulis  paulo  longiore  cunctis  apice  tumidulis,  teretibus, 
dense  et  sordide  cano-tomentellis ; racemis  axillaribus  fructi- 
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fei’is,  petiolo  dimidio  longioribus,  glauco-tomentosis ; capsula 
compressa,  siliquiformi,  late  lineari,  glauca,  subtomentosa, 
valvis  convexiusculis  subcrassis;  seminibus  plurimis,  imbri- 
catis,  compressis,  testudiuiformibus,  utrinque  in  alam  opacara 
paulo  latiorem  expansis. — Prov.  Rio  de  Janeiro,  v.  s.  in  herb. 
Mus.  Brit.  (Itaguahy,  in  sepibus,  A.  Cunningham), 

Planta  scandens,  habitu  Adenocalymna  comosum  aliqUomodo 
simulans.  Internodii  2^-3  poll.  dist. ; petiolus  crassiusculus, 
9 lin.  long.,  petioluli  laterales  5 lin.,  terminalis  7 lin.  long. ; 
foliola  3 poll,  long..  If  poll,  lat.,  terminale  paulo  angustius 
et  longius  ; foliola  stipuloidea  linearia,  erecta,  eglandulosa, 
2 lin.  long.,  1 lin.  lat.;  racemi  rachis  crassiuscula ; pedicellus 
valde  incrassatus,  5 lin.  long,;  capsula  3f^  poll,  long.,  6-7  lin. 
lat.,  diam.  trausverso  4 lin. ; valvse  convexiusculse,  lineis  3-4 
abbreviatis  ssepius  evanescentibus,  subcarinat*  tuberculisque 
paucis  signatae;  replum  compressum,  utrinque  liberum.  Semina 
plurima,  transversim  elongata,  utrinque  1-serialia,  compressa, 
disco  crasso-coriaceo,  testudiniformia,  6 lin.  diam.,  hilo  lineari 
submarginali  6 lin.  long.,  inclusis  extremitatibus  in  alas  opaco- 
membranaceas  expansis  4 lin.  lat.,  2 poll,  longa  *. 


Tanaecium. 

This  genus  is  remarkable  for  the  extreme  length  and  narrow- 
ness of  the  tube  of  its  corolla,  as  well  as  for  the  peculiar  struc- 
ture of  its  fruit  and  seeds.  Prom  the  evidence  here  adduced,  it 
will  be  seen  that  its  structure  and  affinities  have  been  little  under- 
stood, Dr.  Seemann,  in  a recent  monograph  of  the  genus  (Hook. 
Kew  Journ.  ix.  81),  and  again  in  his  interesting  Synopsis  of  the 
Crescentiacece  (Linn.  Trans,  xxiii.  1),  follows  the  example  of  De- 
Candolle  in  placing  it  in  that  order  : he  there  adopts  the  mis- 
take of  preceding  botanists  in  associating  with  the  typical  spe- 
cies the  parasitical  plant  which  Swartz  had  originally,  and  with 
much  hesitation,  conjoined  with  it ; contrary,  however,  to  the 
diagnoses  of  DeCandolle,  he  has  been  led  into  the  further 
misconception  of  ascribing  to  Tanaecium  a unilocular  ovary  and 
fruit — a structure  which  I find  quite  foreign  to  it.  I agree, 
however,  with  Dr.  Seemann  in  his  conclusion  that  the  Tanaecium 
parasiticum,  Sw.,  to  which  I have  just  alluded,  is  congeneric 
with  the  Schlegelia  lilacina,  Miq.,  a genus  unquestionably  be- 
longing to  Crescentiacece.  Willdenow  associated  with  Tanaecium 
Jaroba,  Sw.,  not  only  T.  parasiticum,  Sw.,  but  Crescentia  pinnata, 
Jacq.  As  in  these  two  plants  the  seeds  are  imbedded  in  pulp, 
it  was  then  first  incorrectly  assumed  that  the  fruit  of  T.  Jaroba 

* This  plant,  with  the  analysis  of  the  seed,  will  be  seen  in  Plate  55. 
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was  also  pulpy  within  ; but  Swartz,  the  only  botanist  who  has 
described  it  from  actual  observation,  nowhere  hints  at  the  ex- 
istence of  any  pulp  between  the  seeds,  while  he  notices  its 
presence  distinctly  in  Tanaecium  {Schlegelia)  parasiticum.  The 
fruit  described  by  me  {ante,  p.  56)  sufficiently  agrees  with  the 
well-detailed  account  of  Swartz  of  his  Tanaecium  Jaroba-,  and 
there  can  be  little  doubt  of  its  belonging  to  that  species.  It 
is  therefore  clear  that  the  generic  character  given  by  Dr.  See- 
mann  {loc.  cit.  p.  82),  excepting  some  misconception  about  the 
structure  of  the  ovary,  applies  to  Schlegelia,  certainly  not  to 
Tanaecium.  Endlicher,  in  his  ‘Genera  Plantarum,’  bases  his 
diagnosis  of  Tanaecium  (4172)  entirely  upon  the  T.  parasiticum, 
Sw.  [Schlegelia),  and,  in  a note,  points  out  its  generic  discord- 
ance with  the  T.  Jaroba,  Sw.  [T.  albijiorum,  DC.),  which  he 
suggests  may  probably  be  a species  of  Crescentia, 

I need  not  repeat  here  the  description  already  given  [ante, 
p.  56)  of  the  fruit  of  Tanaecium  albijiorum,  DC.  Since  that 
was  written,  I have  seen  the  fruit  of  another  species  ( T.  pra- 
longum),  in  which  there  is  a somewhat  different  evolution  of  the 
placentae,  which  explains  the  apparent  anomaly  of  the  develop- 
ment, so  dissimilar  in  the  former  case  from  the  usual  structure 
of  the  order.  These  two  examples  are  most  instructive,  and 
serve  to  confirm  in  the  strongest  manner  the  hypothesis  of  the 
normally  4-carpellary  structure  of  the  ovary.  The  dissepiment 
is  here  composed,  as  usual,  of  the  two  chartaceous  lamellar  plates, 
united  together  for  the  greater  part  of  their  breadth ; but  these 
plates  divaricate  when  they  approach  the  margins  of  the  valves, 
and  are  thus  respectively  reflected  away  from  each  other  upon 
them,  as  in  Pithecoctenium,  only  for  a much  greater  breadth, 
becoming  agglutinated  to  the  inner  face  of  the  valves ; and  the 
seeds  are  attached  by  their  very  large  hilum,  partly  to  the  re- 
flected margins  and  partly  to  the  main  portion  of  the  dissepi- 
ment. In  T.  albijiorum,  the  attachment  of  the  seeds  is  wholly 
upon  the  reflected  margins  of  the  dissepiment ; and  when  the 
fruit  opens,  these  four  placentiferous  portions  remain  confluent 
with  the  two  valves,  while  the  main  body  of  the  dissepiment 
breaks  away  from  them,  along  the  line  of  their  inflexion,  close 
to  the  sutural  margins  of  the  capsule ; so  that  the  seeds  remain  as 
if  parietally  attached  to  the  valves,  while  the  main  body  of  the 
dissepiment,  thus  detached  from  its  seminiferous  portions,  ap- 
pears flat,  smooth,  and  naked.  The  fruit  of  T.  prcelongum  is  of 
the  same  shape  as  that  of  T.  albijiorum,  only  somewhat  smaller; 
the  ligneous  valves  are  not  quite  so  thick  in  substance,  and  they 
are  covered  with  a closely  adherent,  coriaceous,  rough  epidermis, 
which  can  be  scraped  off  the  more  ligneous  shell.  A similar 
coating  exists  upon  the  ligneous  valves  of  Adenocalymna,  Me- 
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mora,  and  some  other  genera.  In  both  these  species  of  Tanaecium 
the  valves  split  down  the  middle,  as  in  Distictis  and  Haplolo- 
phium,  and  a similar  replum  detaches  itself  on  each  side  along 
the  main  sutural  line  of  dehiscence.  The  hilum  in  T.prcelonyum 
is  considerably  cuiwed,  and  broader,  owing  to  the  more  thickened 
margin  of  the  seed  on  that  side,  and  it  lies  at  a right  angle  with 
the  axis  of  the  fruit ; in  T.  albiflorum,  on  the  contrary,  the  hilum 
lies  parallel  with  the  axis,  when  the  radicle  is  therefore  centri- 
fugal, while  in  T.  pralongum  it  points  a little  outwards  to  the 
base  of  the  fruit.  There  is,  however,  another  essential  difference 
to  be  noticed  in  these  two  developments  : in  the  one,  the  seeds, 
from  their  mode  of  attachment,  are  pressed  and  twisted  half 
round,  in  several  series  on  each  side  beyond  the  dissepiment ; in 
the  other  they  are  2-serial,  appearing  almost  uniserial,  owing  to 
their  different  direction  and  to  the  greater  length  and  breadth  of 
the  hilum. 

Tanaecium.  therefore,  fully  corresponds  with  the  conditions  of 
the  Eubignoniece ; and  from  the  peculiar  shape  of  its  large  hand- 
some flowers,  as  well  as  of  its  capsule  and  seeds,  it  forms  one  of 
the  most  interesting  genera  of  the  family.-  Its  place  is  certainly 
close  to  Adenocalymna.  The  generic  diagnosis,  in  accordance 
with  the  facts  stated,  is  therefore  remodelled,  entirely  from  my 
own  observations,  in  the  following  manner : — 

Tanaecium,  Sw.  {in parte). — Calyx  tubulosus,  margine  integro, 
ciliolato,  nervis  extus  in  denticulos  5 excurrentibus.  Corolla 
valde  elongata,  anguste  tubulosa,  apicem  versus  paulo  am- 
pliata  et  infundibuliformis,  limbo  expanso  5-fido,  laciniis  sub- 
aequalibus,  2 superioribus  erectioribus,  3 inferioribus  reflexis, 
sestivatione  valde  imbricatis.  Stamina  4 didynama  cum 
sterili;  filamenta  filiformia,  subulata,  glabra,  summum  versus 
tubi  inserta,  inclusa;  anthera  2-lob8e,  lobis  linearibus,  sagit- 
tato-distensis,  aut  divaricatissimis.  Ovarium  conico-oblongum, 
glabrum,  disco  carnoso  cylindrico  sulcato  insidens,  2-loculare, 
pluri-ovulatum ; ovula  in  extremis  marginibus  dissepimenti 
utrinque  pluriseriata.  Stylus  flliformis,  longitudine  tubi  co- 
rollse.  Stigma  2-lamellatum,  lamellis  oblongis,  obtusis,  mem- 
branaceis,  glabris.  Capsula  magna,  late  cylindrica,  botuli- 
formis,  2-locularis,  2-valvisj  valvce  lignosae,  medio  longitudi- 
naliter  fissiles;  dissepime7itum  (e  lamellis  2 eonfluentibus) 
chartaceum,  valvis  parallelum,  aut  marginibus  placentiferis  ad 
parietem  internum  valvarum  utrinque  inflexis,  ibi  primuni 
agglutinatis  et  demum  solubilibus,  vel  marginibus  semini- 
geris  ad  parietem  valvarum  permanenter  conglutinatis  et 
rima  utrinque  a dissepimento  erumpentibus.  Semina  tunc  e 
diversa  evolutione  placentarum,  in  uno  casu  ad  dissepimentum. 
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in  altero  ad  valvarum  margines  affixa,  utrinque  2-3-serialia, 
imbricata,  magna,  irregulariter  sinuato-rotundata  valde  com- 
pressa,  subplana,  vel  convexa,  hinc  ad  latus  hiliferum  incras- 
sata  illinc  gradatim  tenuiora;  hilum  aut  lineare  et  rectum, 
aut  oblongum  valde  convexum  et  curvatum ; testa  dura,  cori- 
acea,  brunnea,  intus  ab  hilo  usque  ad  centrum  semisepto  an- 
gusto  donata,  hinc  2-marsupiata ; integumentum  internum  em- 
bryonem  arete  vestiens,  tenuissimum,  pellucidum,  in  sinu 
superiori  chalaza  parva  donatum;  embryo  exalbuminosus,  2- 
cotyledoneus,  cotyledonibus  orbicularibus,  utrinque  fere  ad 
centrum  2-fissis,  hinc  fere  2-lobis,  lobis  plano-convexis,  per 
paria  adpressis,  et  imo  in  locellis  testae  nidulatis,  radicula 
centrali,  brevissima,  minuscula,  horizontaliter  centrifuga. 
Frutices  scandentes,  Antillani,  Guianenses  et  Brasilienses,  glabri : 
folia  trifoliolata,  vel  cirrhoso-conjugata ; foliola  ublonga,  petio- 
lulata,  integerrima : paniculae  tei'minales,  paucijiorce : corolla 
alba. 

1.  Tanaecium  albiflorum,  DC.  Prodr.  ix.  245  ; Seem.  Kew  Journ. 
ix.  83 ; Linn.  Trans,  xxiii.  15  ; — Tanaecium  Jaroba,  Sw.  FI. 
Ind.  Occid.  ii.l050.  tab.  20.  f.  1 ; — Cucurbitifera,  Shane,  Jam, 
ii.  175 ; Browne,  Jam.  267  •, — glabrum,  foliis  3-foliolatis,  vel 
cirrhoso-conjugatis,  foliolis  late  ovatis,  breviter  et  abrupte 
apiculatis,  imo  rotundatis,  supra  nitidis,  utrinque  concolori- 
bus,  basi  3-nerviis,  subtus  nervis  rufulis  venisque  transversis 
reticulatis  prominentibus,  petiolo  longiusculo,  petiolulis  sub- 
brevibus,  striatis;  paniculis  terminalibus,  trichotomis,  pauci- 
floiis ; calyce  tubuloso,  denticulis  5 e nervis  excurrentibus ; 
corolla  alba,  extus  (in  sicco)  ochraceo-pruinosa,  intus  glabra-; 
capsula  magna,  late  cylindrica,  botuliformi,  seminibus  crasso- 
coriaceis,  exalatis,  compressis. — Jamaica,  v.  s.  in  herb.  Mus. 
Brit,  (Robins). 

Alte  scandens ; ramuli  teretes,  ad  nodos  compressi,  striatuli, 
lenticellis  parvis  albidis  crebris  rugulosi;  internodia  5 poll.  dist. ; 
foliola  S^-4^2  poll-  long-  (acumine  6 lin.  long.),  2^-2|  poll, 
lat.  (sec.  Swartz,  inferiora  6 poll,  long.);  petiolus  IJ  poll,  long., 
petiolulique  striati  supra  canaliculati  glabri,  laterales  impares 
sequales,  5 lin.  long.;  cirrhus  simplex  3 poll.  long. ; panicula 
glabra  (floribus  exclusis)  2|  poll,  long.,  terque  trichotome  ra- 
mosa;  pedicelli  5 lin.  long.;  calyx  6 hn.  long.,  3 lin.  diam.,  co- 
riaceus ; corollse  tubus  4^  poll,  long.,  ad  basin  (pro  longitudine 
2 poll.)  constrictus,  hinc  parallelim  cylindricus  et  2 lin.  diam., 
dehinc  ad  os  gradatim  ampliatus,  ore  6 lin.  diam.;  limbi  lobi 
9 lin.  long.,  2 superiores  erectiores,  alter!  reflex! ; stamina  vidi 
paululo  exserta,  eorum  locus  insertionis,  ob  corollam  insectis  ex- 
cisam,  mibi  invisus,  sed  filamenta  ex  icone  Swartzii  3 poll,  long.. 
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intra  tubum  4^  poll.  long. ; capsula  cylindrica,  7 poll.  long.  (sec. 
Swartz,  interdum  12  poll.),  3^  poll,  diam.;  valvse  lignosse,  2 lin. 
crassse,  imo  apiceque  rotundse,  medio  rima  longitudinal!  facile 
fissiles,  interne  in  fundo  flavidse,  nitentes,  cum  zona  longitu- 
dinal! et  utrinque  marginal!,  12  lin.  lat.,  cancellato-favosa  e 
cicatricibus  fuscis  opacis  linearibus  3-4-serialibus  unde  semina 
sessilia  affixa  sunt ; dissepinientum  planum,  utrinque  nitidum,  e 
laminis  2 chartaceis  contluentibus,  coriaceum,  laeve,  ^ lin.  cras- 
sum ; replum  compressum,  crassitudine  dissepimeuti ; semina 
dolabriformia,  longitudine  transversa  15  lin.,  latitudine  vertical! 
14  lin.,  latere  externo  recte  truncate  hilifero  2 lin.  crassa,  de- 
binc  ad  latus  alterum  rotundatum  sensim  ancipitiformia,  crasso- 
coriacea,  dura;  hilum  cicatrizatum,  fuscum,  lineare,  13  lin.  long., 
2 lin.  lat. ; embryo  orbicularis,  9 lin.  diam.,  1 lin.  crassus,  utrin- 
que profundissime  fissus;  radicula  brevissima,  medio  sita,  vix 
1 lin.  long.,  ad  hilum  spectans,  et  ideo  centrifuga*. 

2.  Tanaecium  prcelongum,  n.sp.; — scandens,glaberrimum,  ramulis 
teretibus  ; foliis  3-foliolatis,  foliolis  ovatis  vel  oblongo-ovatis, 
imo  obtusis  aut  subrotundis,  apice  acute  attenuatis,  nitidis, 
nervis  venisque  transversis  reticulatis  supra  immersis,  subtus 
prominentibus,  bine  pallidis;  petiolo  elongate,  petiolulis  latera- 
libus  3-plo,  terminali  2-plo  longiore ; pedicellis  longiusculis ; 
calyce  tubuloso,  margine  integro,  ciliolato,  obsolete  5-denticu- 
lato;  corolla  (sicca)  ochraceo-pruinosa,  intus  glabra,  longis- 
sime  et  anguste  tubulosa,  versus  faucem  paulo  ampliata ; ge- 
nitalibus  inclusis ; capsula  oblonga,  cylindrica,  dissepiraento 
ad  utramque  faciem  profunde  cymbseformi,  seminigero,  semi- 
nibus  crassis,  coriaceis,  imbricatis,  adscendentibus,  sub-sellae- 
formibus,  ala  angustissima  coriacea. — Guiana  Britannica,  v.pl. 
s.  in  herb.  Hook,  et  Lindl.  (Scbomburgk,  829) ; v.  capsula  in 
herb.  Mus.  Brit.,  Guiana  (Schomb.). 

Prsecedente  differt  foliis  3-foliolatis,  foliolis  minoribus  et  an- 
gustioribus,  petiolo  petiolulisque  longioribus,  pedicellis  4-plo 
longioribus,  corolla  4-plo  longiore,  tube  tenuiore,  staminibus 
multo  brevioribus.  Ramuli  striatuli,  lenticellis  parvis  favosis 
sparsim  rugulosi;  internodia  approximata,  6-15  lin.  remota; 
foliola  lateralia  3-3^  poll,  long.,  1^-2  poll,  lat.,  terminali  paulo 
majore ; petioli  valde  divaricati,  2^-2|  poll,  long.,  petioluli  la- 
terals 8 lin.,  terminalis  16  lin.  long. ; pedicelli  18-20  lin.  long.; 
calyx  5 lin.  long.,  4 lin.  diam.;  corollae  tubus  11|  poll,  long., 
pro  majore  parte  parallelim  angustatus,  2^  lin.  diam.,  ad  inser- 
tionem  staminum  (15  lin.  sub  fauce)  subito  ampliatus,  fauce 
9 lin.  diam. ; limbi  lobi  9 lin.  long.,  obtuse  sub-3-angulares, 

* Full  details  of  this  structure,  and  also  a drawing  of  the  species,  will 
be  seen  in  Plates  56  and  57. 
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2 superiores  erectiores ; stamina  brevia,  filamenta  subulata, 
glabra,  in  paribus  apice  paululo  incurvata,  2 longiora  faucem 
non  attingentia,  12  lin.,  2 breviora  9 lin.  long.,  sterile  ultimis 
intermedium  6 lin.  long.,  rectum,  tenue,  anantherum ; antherse 
lobi  lineares,  obtusi,  glabri,  angulo  recto  cum  filamento  divari- 
cati  et  verticaliter  positi,  connectivum  apicale  obtusum  promi- 
nulum ; stylus  tubo  sequilongus;  stigmatis  lamellse  oblongse, 
obtusae,  3 lin.  long.,  1 lin.  lat.,  glabrae.  Capsula  botuliformis, 

5 poll,  long.,  2^  poll,  diam.,  dissepimentum  cum  marginibus 
bifurcatim  reflexis  et  a valvis  solutis  (utrinque  6 lin.  lat.), 

3 poll.  lat.  Semina  irregulariter  suborbicularia,  dorso  convexa, 
1^  poll,  diam.,  latere  hilifero  incrassata,  bine  3-4  lin.  crassa, 
ad  marginem  oppositura  gradatim  attenuata,  et  fimbria  coriacea 
illinc  vix  alata;  bilum  10  lin.  long.,  4 lin.  lat.,  convexum ; 
structura  interna  iis  T.  albijlorce  simillima*. 

3.  Tanaecium  Brasiliense,  n.  sp.; — scandens,  ramis  teretibus ; 
foliis  inferioribus  3-foliolatis,  superioribus  conjugatis,  novellis 
longe  cirrhosis;  foliolis  oblongo-ovatis,  imo  obtusis  et  ad 
petiolum  breviter  attenuatis  aut  rotundatis,  utrinque  glaber- 
rimis  et  reticulatis,  textura  subtenui,  imo  3-nerviis,  subtus 
pallidioribus,  nervis  venisque  transversis  reticulatis  delicatulis 
paulo  prominulis ; petiolo  longiusculo,  tenui,  petiolulis  3-plo 
longiore ; paniculis  axillaribus,  geminis,  3-chotomis,  crebriter 
paucifloris ; pedicellis  calyce  paulo  longioribus ; calyce  parvo, 
tubuloso ; corolla  alba,  sicca  ochraceo-pruinosa,  longe  et  aii- 
guste  tubulosa;  genitalibus  inclusis. — Brasilia  septentrionali, 
V,  s.  in  herb.  Hook.  (Crato,  Gardner,  no.  1765). 

Species  a T.  prcelongo  et  T.  crucifero  valde  distincta,  ad  T. 
albijioro  propior : ab  isto  differt  foliis  minoribus  et  angustiori- 
bus,  textura  tenuiore,  nervis  tenuioribus  et  minus  prominentibus, 
acumine  obtusiusculo,  paniculis  axillaribus  et  brevioribus,  calyce 
triple  breviore  et  angustiore,  corollse  tubo  longiore  coarctato  et 
dimidio  angustiore,  staminibus  multo  brevioribus  et  inclusis. 
Rami  glauci,  tuberculis  favosis  rugosi,  juniores  laeves,  fusci ; inter- 
nodia  distantia ; foliola  2^-3^  poll. long.,  1^-1 1 poll,  lat.;  petiolus 
l|-2  poll.,  petioluli  laterales  6 lin.,  terminalis  16  lin.  long.;  cir- 
rhus  citissime  caducus ; paniculse  geminse  (exclusis  floribus)  8 lin. 
long.;  pedicelli  2 lin.  long.;  calyx  2 lin.  long.,  1 J lin.  lat.,  margine 
integro  ciliolato  cum  nervis  extus  in  denticulos  5 excurrentibus ; 
corollse  tubus  5 poll.  long,  (parte  basali  constricta  4 poll.  long. 
1 lin.  diam.,  dehinc  amplior  et  ad  faucem  7 lin.  diam.),  limbi 
lobi  6 lin.  long.,  oblongi,  obtusi ; filamenta  longiora  9 lin.  long., 

* A drawing  of  this  species,  with  an  analysis  of  its  floral  structure,  and 
also  of  the  fruit  and  seeds,  is  given  in  Plates  58  and  59. 
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apice  incurva,  fancem  attingentia,  breviora  7 lin.  long.,  inclusa, 
sterile  6 lin.  long.,  graeile ; stylus  glaber,  longitudine  tubi  co- 
rollae ; ovarium  fusiformi-oblongum,  4-sulcatum,  glabrum,  disco 
carnoso  solide  cylindrico  plurisulcato  insituin,  2-loculare ; ovula 
pluriseriata,  versus  exti’emos  margines  dissepiment!  affixa*. 

4.  Tanaecium  crucigerum,  Seem,  Bonplandia,  iv.  27 ; Hook.  Kew 
Journ.  ix.  83;  Linn.  Trans,  xxiii.  15; — Bignonia  crucigera, 
Linn.  Sp.  869 ; DC.  loc.  cit.  p.  152 ; Plum.  PL  Amer.  i.  48, 
tab.  58; — scandens,  ramis  teretibus,  ad  nodos  dilatatis,  lenti- 
cellis  globosis  tuberculatis ; foliis  inferioribus  3-foliolatis,  su- 
perioribus  conjugato-cirrhosis,  foliolis  oblongo-ovatis,  acumine 
brevi  acuto,  imo  obtusis,  breviter  cordatis  et  3-nerviis,  supra 
nitidis,  subtus  ochraceo-velutinis,  nervis  ramosis  venisque 
transversis  reticulatis  nitidis  prominentibus ; petiolo  longius- 
culo,  petiolulis  subbrevibus ; paniculis  geminis,  terminalibus ; 
ramis  paucis,  oppositis,  3-iloris,  aut  abortu  1-floris;  calyce 
tubuloso,  margine  integro  5-denticulato ; corolla  extus  velu- 
tina  (in  sicco  ochracea),  intus  glabra,  genitalibus  faucem 
attingentibus. — In  Antillis : v.  s.  in  herb.  Hook.,  Domenica 
(Imray),  St.  Vincent  (Guilding). 

Species  a prsecedentibus  valde  distincta.  Foliola  5 poll,  long., 
3 poll.  lat. ; petiolus  2^  poll.,  petiolulique  crassiusculi,  6 lin. 
long. ; cirrhus  simplex,  5-6  poll.  long. ; paniculse  geminae,  gla- 
bi-ae,  terminales,  floribus  exclusis  2 poll.  long. ; rami  bijugi 
cum  impari,  singuli  3-flori,  aut  abortu  1-flori,  pedunculorum 
articulationibus  sursum  gradatim  dilatatis  et  compressis,  nitidi 
et  striatelli ; pedicelli  3-4  lin.  long. ; calyx  6 lin.  long.,  3 lin. 
diam.;  corollse  tubus  6^  poll,  long.,  pro  majore  parte  ad  diam. 
2-3  lin.  constrictus,  debinc  sensim  ampliatus,  fauce  1 poll,  diam., 
limbi  lobi  9 lin.  long.,  obtuse  3-angulares,  2 superiores  erec- 
tiores,  3 alteri  reflexi;  insertio  staminum  1 poll,  infra  faucem, 
lilamenta  subulata,  in  paribus,  summo  incurva,  2 longiora  fau- 
cem attingentia,  2 altera  paulo  breviora,  inter  istas  sterile  dimi- 
dio  curtius,  rectum,  anantherum;  antlierae  per  paria  approxi- 
matae,  lobi  lineares,  obtusi,  segregati,  divaricatissimi,  connectivo 
apical!  obtuso  breviter  excurrente;  ovarium  conico-oblongum, 
glabrum,  disco  latiusculo  carnoso  impositum ; stylus  subtenuis, 
5 poll.  long. ; stigmatis  lamellae  cuneato-oblongae,  rotundatae, 
3 lin.  long.,  glabrae;  fructus  vix  notus,  oblongus,  verisimiliter 
ei  T.  albiflom  consimilis,  ut  dixit  cl.  Plum.  [loc.  cit.),  “ capsulam 
vulgi  repraesentat,  quam  Tobacco  replent,  secumque  portant.” 

With  this  will  cease,  for  the  present,  my  communications  on 
the  Bignoniacea,  as  I learn  from  Dr.  Seemann  that  he  has  re- 
• This  species  is  represented  in  Plate  60. 
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sumed  his  inquiries  into  that  family,  and  is  about  to  publish  the 
results  of  his  investigations.  The  respect  I have  for  that  zealous 
botanist,  together  with  the  desire  on  my  part  to  avoid  contra- 
vention, and  the  knowledge  that  he  has  long  studied  the  subject, 
induce  me  to  cede  to  him  the  priority.  As  he  has  the  advantage 
of  consulting  collections  to  which  I have  no  means  of  access, 
more  may  be  anticipated  from  his  exertions.  I reserve  to  my- 
self, however,  the  right  of  resuming  the  subject  at  a future  time, 
and  of  carrying  out  my  original  plan  of  defining  the  limits  of  the 
genera  and  subgenera  I have  sought  to  estabhsh  upon  features 
hitherto  unobserved,  and  also  of  illustrating  their  characters  by 
drawings  of  one  or  more  species  of  each  group,  accompanied  by 
analytical  figures  of  the  flower,  fruit,  and  seed. 


On  the  History  of  the  Mate  Plant,  and  the  different 

Species  of  Ilex  employed  in  the  Preparation  of  the 

‘Yerba  de  Mate,^  or  Paraguay  Tea. 

Notwithstanding  the  seemingly  authoritative  evidence  we  have 
on  record  concerning  it,  I have  entertained  a doubt  for  many 
years  past  in  regard  to  the  plant  which  produces  the  celebrated 
Paraguay  Tea,  the  favourite  beverage  of  the  Spanish  South 
Americans.  I will  here  detail  the  results  of  my  investigations 
into  this  subject,  and  will  preface  the  inquiry  by  a short  history 
of  the  events  which  had  great  influence  on  the  production  and 
trade  of  this  article  of  commerce : these  events  are  the  more 
interesting  as  they  are  in  some  degree  connected  with  the  bio- 
graphy of  the  celebrated  botanist  Bonpland,  to  whom  I am 
indebted  for  the  knowledge  of  the  true  plants  which  produce 
the  Yerba. 

In  the  settlements  of  the  Indians  in  Paraguay  and  along  the 
borders  of  the  Eiver  Parana,  under  the  dominion  of  the  Spanish 
government,  administered  as  they  were  at  that  period  by  the 
Jesuits,  the  preparation  of  the  Yerba  constituted  the  principal 
branch  of  industry  of  the  country.  The  plant  from  which  the 
Mate  is  prepared  was  first  mentioned  by  Azara,  as  growing  wild 
in  many  parts  of  Paraguay.  It  is  found  in  great  abundance  in 
all  the  moist  valleys  of  the  ramifications  that  branch  from  the 
main  chain  of  mountains  called  Maracaju,  which,  rising  in  that 
part  of  Paraguay  bordering  upon  Matto  Grosso,  in  lat.  19°  S., 
and  tending  S.E.,  divides  the  northern  half  of  the  countiy  into 
two  distinct  watersheds — the  rivers  flowing  westward  running 
into  the  river  Paraguay,  and  those  eastward  into  the  Parana. 
This  chain,  after  a length  of  150  miles,  suddenly  takes  a more 
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easterly  course,  and  is  soon  cut  through  by  the  latter  river  at  a 
place  called  Sete  Quedas  (seven  cataracts  or  large  rapids),  in 
lat.  24°  S. ; it  then  crosses  into  the  Brazilian  province  of  San 
Paolo,  through  which  it  runs  nearly  due  east  for  300  miles,  as 
far  as  Curitiba,  whei’e  it  becomes  blended  with  the  main  chain 
of  the  Serra  do  Mar,  that  skirts  the  coasts  of  the  southern  pro- 
vinces of  Brazil.  The  Yerba-tree  is  found  more  or  less  abun- 
dantly in  all  the  valleys  that  branch  out  of  this  extensive  range 
of  mountains,  but  principally,  as  before  mentioned,  in  the 
northern  portion  of  Paraguay.  Wilcox,  in  his  ^History  of  Buenos 
Ayres,’  mentions  three  kinds  of  Yerba  known  in  commerce — 
" the  Cadcuy,  Cadmini,  and  Cadguazu the  first  is  there  said  to 
be  prepared  from  the  young  leaves  recently  expanded  from  the 
buds ; the  second  is  from  the  full-grown  leaves,  carefully  picked 
and  separated  from  the  twigs ; and  the  third  from  the  older 
leaves,  carelessly  broken  up  with  the  young  branchlets : all  being 
half-roasted  by  a crude  process.  But  I have  always  been  of 
opinion  that  these  several  qualities  were  prepared  from  different 
species  of  Ilex.  The  Guarani  general  term.  Cad,  signifies  a leaf 
or  branch;  and  in  the  Missions,  the  names  of  Cad-riri  and 
Cad-una  or  Cauna  are  given  to  the  difFerent  kinds  of  Bex.  The 
prepared  leaves  have  always  borne  the  name  of  Yerba  among  the 
Spaniards,  its  infusion  being  made  in  a peculiar  kind  of  cup 
called  a Mate.  In  the  Portuguese  Missions  the  Yerba  is  called 
Cauna,  and  in  most  of  the  Brazilian  provinces  it  is  known  by 
the  name  of  Congonha*. 

Under  the  Spanish  government,  the  principal  harvests  of 
Yerba  were  made  in  the  valleys  bordering  upon  the  river  Ypane, 
a tributary  of  the  Bio  Paraguay, — the  produce  there  collected 
being  conveyed  to  the  town  of  Villareal,  at  its  mouth,  in  lat. 
23°  30'  S.,  and  thence  transported  down  the  River  Paraguay,  in 
large  pontoons,  to  the  metropolitan  town  Assuncion.  Although 
the  largest  harvests  were  obtained  in  Paraguay,  considerable 
quantities  in  addition  were  raised  in  the  various  settlements  of 
Indians  founded  by  the  Jesuits  beyond  its  limits.  These  were 
called  Missions,  and  were  thirty  in  number,  twenty-three  being 
situated  between  the  rivers  Parana  and  Uruguay,  and  seven  on 
the  left  bank  of  the  latter  river,  in  the  province  of  Entrerios. 
These,  as  well  as  all  the  extensive  settlements  in  Paraguay 
proper,  were  at  their  greatest  prosperity  at  the  period  of  the 
expulsion  of  the  Jesuits  in  1768;  but,  owing  to  the  defective 
management  of  the  Indians  under  the  subsequent  rule  of  the 
Spanish  authorities,  the  commerce  in  Yerba  languished  consider- 
ably. In  1810  the  quantity  raised  was  supposed  to  amount  to 
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five  millions  of  pounds;  but  Mr.  Robertson  states  that  in  1812 
(two  years  after  Paraguay  became  independent)  the  exports  of 
Yerba  still  amounted  to  eight  millions  of  pounds,  or  3750  tons, 
from  the  port  of  Assuncion  alone,  at  which  period,  too,  its  cul- 
tivation in  the  Missions  had  become  almost  annihilated.  In 
all  these  Missions,  during  the  devastating  wars  then  raging 
throughout  the  Argentine  provinces,  the  Indian  settlers  were 
robbed  of  all  their  cattle  and  horses,  their  farms  were  destroyed, 
the  men  forced  to  become  soldiers,  and  otherwise  were  so  op- 
pressed, that  the  greater  number  sought  a refuge  in  Paraguay. 
Some  idea  of  the  extent  of  this  depopulation  may  be  formed 
from  the  records  preserved  of  the  seven  Uruguay  Missions, 
which  in  1768  had  a population  of  30,000,  nearly  all  Indians; 
in  1801,  when  taken  by  the  Portuguese,  they  numbered  only 
14,000 ; by  the  subsequent  wars  they  were  further  reduced,  in 
1814,  to  6395;  and  in  1821,  at  the  census  taken  when  St.-Hi- 
laire  was  there,  they  scarcely  amounted  to  3000  individuals  of 
all  ages.  This  celebrated  botanist  remarks  concerning  them — 
“ En  un  mot,  la  province  des  Missions,  naguere  si  florissante, 
oAFre  aujourd^hui  le  tableau  de  toutes  les  miseres  qui  affligent 
notre  espece,  et  dans  peu,  Fon  y chercherait  vainement  des 
Indiens.”  Owing  to  political  causes  subsequent  to  1812,  the  trade 
with  Paraguay  became  in  great  measure  suspended ; so  that  the 
Yerba  from  the  Curitiba  Mountains  was  much  sought  for,  and 
conveyed  to  the  nearest  port  of  Paranagua,  on  the  Brazilian 
coast;  and  hence  the  Yerba  de  Paranagua  (though  considered 
inferior  in  flavour  to  the  Yerba  de  Paraguay)  commanded  a ready 
sale ; but  the  quantity  obtained  from  this  source  was  inconsider- 
able in  comparison  with  the  amount  that  still  found  its  way 
from  Paraguay. 

At  this  period,  Paraguay  was  governed  by  the  renowned 
Dictator,  Doctor  Prancia.  That  country  had  been  one  of  the 
earliest  of  the  Spanish  provinces  in  assuming  its  independence  : 
this  occurred  in  1810,  when  Prancia  was  one  of  the  Junta  de- 
puted to  frame  a constitution  after  the  republican  model,  with 
the  executive  power  confided  to  two  consuls  chosen  by  the 
people.  At  the  end  of  the  second  year  he  was  elected  one  of 
the  consuls ; but  soon  aftei’,  his  colleague  was  superseded,  and 
aU  the  power  became  vested  in  his  hands.  His  government, 
in  most  respects,  proved  well  suited  to  a race  of  Indians  still 
imbued  with  the  highest  respect  for  the  paternal  rule  of  the 
Jesuits,  under  whom  they  were  accustomed  to  an  implicit  obe- 
dience to  one  superior  head.  The  population  everywhere  spoke 
the  Guarani  tongue,  and  only  the  more  educated  men  in  autho- 
rity and  the  few  settlers  from  the  mother  country  could  under- 
stand the  Spanish  language;  on  the  other  hand,  the  Indian 
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language  was  not  spoken  in  any  of  the  Argentine  Provinces. 
The  system  of  government  adopted  in  Paraguay  was  completely 
at  variance  with  that  followed  in  all  the  Argentine  Provinces, 
where  the  rule  was  based  upon  the  more  democratic  model  of 
the  North  American  States,  which  enjoined  the  annual  election 
of  the  municipal  officers,  whose  executive  power  was  always  sup- 
posed to  be  controlled  by  a representative  and  legislative  assem- 
bly triennially  chosen  by  universal  suffrage.  The  Paraguayans, 
however,  preferred  their  own  system,  and  were  so  fully  confident 
in  the  talents  and  integrity  of  Dr.  Francia,  and  so  well  satisfied 
with  his  rule,  that  he  was  soon  afterwards,  by  universal  consent, 
elected  perpetual  Dictator,  with  the  most  ample  powers  to  act 
as  he  judged  best  for  the  interests  of  the  country.  His  govern- 
ment was  quite  patriarchal ; he  required  no  large  standing  army 
to  overawe  the  people,  who  were  only  too  willing  to  follow  his 
injunctions ; his  military  force  was  not  larger  than  was  necessary 
to  form  a sort  of  custom-house  guard  round  the  coast,  as  well 
as  to  prevent  the  ingress  of  the  many  adventurers  and  partisans 
from  the  adjoining  provinces  who  sought  to  disturb  the  system 
he  had  established.  He  had  previously  followed  the  legal  pro- 
fession, and,  as  a civilian  educated  under  the  Jesuits,  his  policy 
was  based  on  a desire  for  peaceful  quiet ; and  in  all  his  measures 
he  sought  to  prevent  the  contagion  of  that  military  turbulence 
which  agitated  the  surrounding  states,  and  which  kept  them  in 
a constant  state  of  anarchy.  Paraguay,  when  under  the  Spanish 
rule,  had  been  dependent  upon  those  states  for  most  of  the  neces- 
saries of  life,  which  they  exchanged  for  its  Yerba  and  its  tobacco ; 
and  Francia’s  earliest  efforts  were  directed  so  as  to  render  the 
country  independent  of  this  foreign  supply  and  to  produce  what- 
ever was  essential  for  its  own  requirements.  The  only  persons  who 
strove  to  thwart  his  measures  were  the  old  Spaniards,  who  clung 
to  the  hope  of  seeing  the  power  of  Spain  restored,  and  also  the 
many  emissaries  clandestinely  sent  from  the  neighbouring  states 
to  allure  the  people  into  another  policy,  and  to  restore  the  former 
state  of  trade  on  which  they  had  depended.  Against  these  emis- 
saries, acting  in  concert  with  General  Artigas,  Governor  of  Enti’e- 
rios,  who  invaded  Paraguay  and  laid  waste  parts  of  the  country, 
the  most  stringent  measures  were  employed : they  were  threatened 
with  the  extreme  penalty  of  the  law,  if  caught  in  their  intrigues ; 
and  several  daring  adventurers,  though  forewarned  of  the  con- 
sequences, were  taken,  and  suffered  the  punishment  of  death  as 
examples  to  others.  The  many  tales  raised  against  Francia  for 
cruelty  and  murder  are  solely  traceable  to  these  severe  measures, 
which  he  considered  just  and  necessary.  Towards  the  natives 
no  such  severity  was  required ; for  his  administration  of  the  law 
was  simple,  firm,  and  just : had  it  been  otherwise,  it  would  have 
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been  impossible  for  him  to  have  maintained  his  authority  for  so 
many  years  without  a standing  army ; and  we  have  the  strongest 
evidence  of  this  truth  in  the  fact  that,  during  his  long  admini- 
stration, notwithstanding  the  efforts  of  many  foreign  emissaries, 
no  attempt  was  ever  made  among  the  people  to  revolt;  no 
Paraguayan  endeavoured  to  control  his  power,  or  change  the 
system  he  adopted.  We  have  the  evidence  of  Mr.  Robertson 
(one  who  suffered  most  from  the  suspension  in  the  trade  in 
Yerba,  and  who  was  in  consequence  one  of  the  foremost  among 
his  detractors)  that  during  his  residence  of  two  years  in  Para- 
guay, under  Francia’s  rule,  no  instance  of  the  punishment  of 
death  was  known. 

Under  the  Spanish  rule,  the  Paraguayans  had  cultivated, 
besides  the  Yerba,  little  beyond  a fine  kind  of  tobacco  (con- 
sidered equal  to  that  of  Havanna,  and  much  appreciated  in 
Chile  and  Peru),  and  also  some  sugar  and  yucca  (yams).  They 
were  soon  induced  by  Francia  to  extend  their  agricultural  pur- 
suits, to  cultivate  rice,  maize,  and  other  vegetables,  on  a large 
scale,  and  to  raise  a sufficient  quantity  of  yucca  to  satisfy  the 
general  consumption.  Other  vegetable  products,  hitherto  scarcely 
known  in  the  country,  soon  covered  the  plains : cotton,  formerly 
procured  from  Corrientes,  was  now  cultivated  to  some  extent ; 
more  attention  was  paid  to  the  rearing  of  cattle  and  horses,  in- 
stead of  importing  them  from  Entrerios,  so  that  in  a few  years 
they  were  able  to  export  a considerable  surplus  above  their  own 
requirements ; and  they  now  made  cotton  cloths  for  their  gar- 
ments, in  lieu  of  the  woollen  ponchos  obtained  from  Cordova. 
The  Dictator  for  many  years  was  assiduous  in  his  endeavours  tq 
establish  permanently  this  system  of  industry,  which  necessarily 
supplanted  in  great  measure  the  trade  in  Yerba ; he  even  employed 
coercive  measures  in  order  to  carry  it  into  effect;  and  in  1829  he 
decreed  that  the  possessor  of  every  house  or  farm  should  sow  a 
certain  quantity  of  maize,  upon  the  product  of  which  every  one 
was  bound  to  contribute  4 per  cent,  to  the  state,  no  excuse  being 
allowed ; and  those  who  sought  to  evade  this  obligation  became 
subject  to  heavy  penalties. 

1 had  many  opportunities,  during  my  residence  in  Buenos 
Ayres  in  1825-1827,  of  conversing  with  several  persons  who  had 
been  in  Paraguay,  but  I never  met  with  any  one  who  had  wit- 
nessed the  atrocities  currently  ascribed  to  the  Dictator : from  all 
I could  learn,  I became  convinced  that  the  character  so  generally 
assigned  to  Doctor  Francia  was  not  founded  in  truth,  and  that, 
owing  to  political  jealousy  and  personal  dislike,  he  has  been  un- 
justly maligned.  He  ought,  on  the  contrary,  to  be  looked  upon 
as  a great  benefactor  to  his  country ; and  though  he  had  recourse 
to  a policy  of  restraint,  which  in  a more  advanced  state  of  society 
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would  not  have  been  tolerated,  it  was  certainly  one  well  calcu- 
lated, in  the  actual  state  of  Paraguay,  to  attain  the  objects  he 
had  so  much  at  heart,  and  in  which  he  gradually  succeeded. 
The  good  results  of  these  wise  measures  are  well  attested  by  the 
prosperous  advancement  of  the  country  up  to  the  present  time. 
His  success  naturally  raised  up  against  him  a host  of  irreconcile- 
able  enemies  in  all  the  Argentine  Provinces,  who  strove  to  blacken 
his  character  and  vilify  his  conduct.  All  these  Provinces,  suf- 
fering under  the  extinction  of  the  trade  in  Yerba,  were  leagued 
against  the  policy  of  Francia ; but  their  attention  being  too 
much  occupied  in  their  constant  internecine  wars,  they  had  little 
time  or  force  to  spare  in  the  attempt  to  revolutionize  Paraguay. 
At  length,  however,  the  Governor-in-chief  of  Entrerios,  having 
made  peace  with  the  other  provinces,  turned  his  attention  to  that 
object,  and  endeavoured  at  the  same  time  to  establish  settlements 
at  the  former  Jesuit  Missions  (then  almost  depopulated),  with 
the  view  of  cultivating  the  trade  in  Yerba.  And  we  now  come 
to  a knowledge  of  the  state  of  affairs  that  existed  when  the 
celebrated  Bonpland  visited  the  River  Plate,  and  how  the  sub- 
sequent phases  of  his  life  became  connected  with  the  history  of 
the  trade  in  Yerba. 

The  fall  of  the  emperor  Napoleon  and  the  re-establishment 
of  the  Bourbon  dynasty  in  France  were  events  most  galling  to 
Bonpland,  and  be  resolved  to  seek  an  abode  in  one  of  the  repub- 
lican States  of  South  America.  Accordingly  he  reached  Buenos 
Ayres  in  1817,  with  a nominal  appointment  of  Professor  of 
Natural  History  in  that  capital.  About  the  same  time,  a con- 
siderable number  of  his  countrymen,  from  similar  causes,  settled 
themselves  in  the  Argentine  Provinces,  at  which  period  the  in- 
ternecine wars  before  alluded  to  were  raging  furiously.  Many 
of  these  Frenchmen  became  active  partisans  in  these  quarrels, 
and,  either  by  their  direct  or  indirect  interference,  soon  came 
under  the  ban  of  the  several  opposing  chiefs.  When  I passed 
through  Buenos  Ayres,  in  1819,  I saw  Bonpland;  he  was  then 
under  great  excitement  in  consequence  of  the  execution  of  two  of 
his  companions,  who,  having  been  detected  in  assisting  the  mili- 
tary chief  Carrera,  were  accordingly  sentenced  to  be  shot.  It 
was  in  the  same  year  that  Bonpland  established  himself  near 
Candelaria,  one  of  the  old  Jesuit  Missions  on  the  left  bank  of 
the  Parana,  contiguous  to  Paraguay,  where  he  formed  a con- 
siderable establishment,  chiefly,  as  I understood,  with  a view  to 
the  production  of  and  trade  in  Yerba,  under  the  special  auspices 
and  protection  of  the  Governor-general  Artigas,  who,  as  I have 
before  mentioned,  intended  ultimately  to  carry  out  his  designs 
against  Paraguay.  In  the  following  year.  General  Ramirez, 
who  commanded  Artigas^s  forces,  being  bought  over  by  the  rival 
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Presidents  of  Buenos  Ayres  and  Santa  Fe,  revolted  against  his 
chief.  ArtigaSj  being  hard  pressed  and  deserted  by  his  sup- 
porters, knowing  also  that  if  he  fell  into  his  enemies^  hands  he 
would  be  immediately  sacrifieed,  resolved  to  beg  an  asylum  in 
Paraguay ; and  he  obtained  this  permission,  in  1820,  from  Doetor 
Francia,  for  himself  and  a thousand  of  his  faithful  followers, 
who  were  distributed  in  different  parts  of  the  country,  and  to 
whom  portions  of  land  were  assigned,  upon  condition  of  culti- 
vating them.  The  Dictator  generously  gave  his  rival  a monthly 
pension,  together  with  a house  and  lands  in  the  village  of  Cara- 
gaty,  eighty-five  leagues  N.E.  of  Assuncion,  where  he  resigned 
himself  to  peaceful  agricultural  pursuits,  and  lived  in  much  en- 
joyment till  the  period  of  his  death,  ten  years  afterwards. 

In  1821,  Ramirez,  being  then  at  peace  with  the  other  Argen- 
tine provinces,  turned  his  attention  to  the  invasion  of  Paraguay, 
with  which  view  he  collected  a considerable  body  of  troops,  in 
order  to  force  that  country  to  adopt  his  policy.  MTiile  these 
preparations  were  going  forwards,  political  considerations  of 
greater  moment  induced  Ramirez  to  suspend  his  project ; he 
now  marched  his  forces  to  the  southward,  to  wage  war  against 
the  Governors  of  Buenos  Ayres  and  Santa  Fe ; and  after  a se- 
vere campaign,  he  was  at  last  defeated,  taken  prisoner,  and 
executed.  Francia,  thus  relieved  of  his  fears  for  a while,  pro- 
ceeded to  adopt  such  precautionary  measures  as  he  conceived 
would  place  his  country  for  the  future  in  greater  secm-ity ; and 
in  these  measures  Bonpland  became  deeply  concerned. 

Doctor  Francia  suspected  this  celebrated  botanist  of  being 
in  concert  with  General  Ramirez,  knowung  also  that  he  had 
previously  been  the  friend  of  General  Artigas.  Francia  was 
well  informed  of  all  the  combinations  making  against  him ; and 
his  conviction  that  Bonpland  was  implicated  in  these  measures 
appears  to  have  been  heightened  by  the  formal  application  which 
the  latter  made  to  him,  about  this  period,  to  be  allowed  to  enter 
into  commercial  relations  wuth  Itapuan,  on  the  opposite  coast  of 
Paraguay,  presenting  at  the  same  time,  in  earnest  of  his  inten- 
tions, a contract  he  had  formed  with  an  Indian  cacique  for  the 
purpose  in  view.  Had  Bonpland  abstained  from  meddling  with 
political  questions,  it  is  probable  he  would  never  have  been  dis- 
turbed ; but  after  Ramirez  had  given  up  his  intended  invasion, 
Francia  availed  himself  of  the  opportunity  by  sending  a force  of 
400  men  across  the  Parana  to  Candelaria,  near  the  place  of 
Bonpland’s  residence,  to  destroy  that  post,  which  he  considered 
to  be  the  nucleus  whence  hostile  demonstrations  might  at  any 
future  period  be  formed  against  his  country  : he  likewise  ordered 
them  to  make  prisoners  of  certain  persons,  among  wdiom  was 
the  former  companion  of  Humboldt.  These  instructions  w'ere 
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implicitly  carried  into  effect,  and  Bonpland  was  conveyed  a pri- 
soner to  Assuncion.  The  Dictator  received  him  with  every 
demonstration  of  respect  and  kindness,  explaining  the  motives 
which  justified  him  in  the  course  he  had  taken,  and  offered  him 
any  place  he  might  select  in  the  interior,  as  he  had  previously 
done  to  Artigas.  Bonpland  chose  to  fix  himself  at  Santa  Maria, 
to  the  S.E.  of  Assuncion,  where  he  enjoyed  full  liberty,  and  was 
subject  to  no  other  restraint  than  the  obligation  of  remaining 
peaceably  in  its  neighbourhood.  Here  he  settled  upon  the  farm 
assigned  to  him,  and  practised  also  as  a physician.  He  appears 
to  have  lived  there  in  great  contentment  for  ten  years,  at  the 
end  of  which  time  he  received  from  Francia  full  liberty  to  de- 
part whenever  he  pleased.  The  best  proof  that  Bonpland  was 
satisfied  with  the  treatment  he  received,  is  that  he  never  protested 
against  his  captivity,  and  that  he  refused  (I  believe,  for  a period 
of  two  years)  to  avail  himself  of  the  liberty  given  to  him ; and 
it  is  certain  that  he  then  declined  the  many  pressing  invitations 
from  Buenos  Ayres,  sent  to  him  by  the  foreign  ambassadors  and 
other  distinguished  persons,  who  had  greatly  interested  them- 
selves in  his  welfare.  At  length  he  made  a visit  to  the  River 
Plate,  but  remained  there  only  a very  short  time,  for  he  soon 
returned  to  the  Missions,  and  finally  established  himself  on  his 
former  estate  of  S.  Anna  de  la  Restauracion,  not  far  from 
Candelaria  in  Corrientes,  bordering  upon  Paraguay,  where  he 
lived,  much  respected  by  all,  till  his  death  in  1858. 

From  his  long  residence  in  the  country,  and  his  great  expe- 
rience in  all  that  relates  to  the  preparation  of  Yerba,  no  one  had 
better  opportunities  than  Bonpland  to  identify  the  real  species 
from  which  that  ai’ticle  of  consumption  is  manufactured. 

The  system  of  the  merchants  in  their  agreement  vrith  the 
^ habilitadores  ’ who  undertake  the  quest  of  Yerba  in  the  distant 
forests  of  Paraguay,  the  manner  of  hiring  the  Indian  labourers 
for  this  work,  the  preparations  for  feeding  them  during  their 
long  bivouac,  the  mode  of  collecting  and  drying  the  branches, 
roasting  and  separating  the  leaves,  pounding  them,  and  packing 
the  Yerba,  thus  prepared,  in  hide  bags,  are  well  described  in  ]\Ir. 
Lambert’s  memoir  on  Ilex  Paraguayensis,  and  in  Mr.  Robert- 
son’s ‘ Letters  from  Paraguay,  and  Francia’s  Reign  of  Terror.’ 
The  same  rude  methods  were  employed  in  all  the  Spanish  Mis- 
sions, and  also  in  the  Brazilian  settlements,  up  to  a very  recent 
period ; but  of  late  years  more  improved  processes,  upon  a much 
larger  scale,  have  been  brought  into  use  about  Curitiba;  but  in 
the  province  of  Rio  Grande  the  old  system  is  still  continued.  At 
Curitiba,  I am  told,  the  leaves  are  now  roasted  more  equally,  in 
cast-iron  pans  set  in  brickwork,  much  after  the  manner  in  which 
tea  is  prepared  in  China,  except  that  the  pans  are  much  larger. 
When  the  leaves  are  sufficiently  dried,  they  are  pounded  in 
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stamping-mills  worked  by  water-power  or  steam-engines,  and 
packed  in  bags  by  means  of  presses.  The  quality  of  the  Yerba 
has  thus  been  much  improved. 

We  owe  to  St. -Hilaire  the  first  outline  of  the  botanical  features 
of  the  tree,  growing  about  Curitiba,  that  yields  the  Yerba : it 
was  only  a short  diagnosis,  published  in  1822  * * * §,  when  he  ascer- 
tained it  to  be  a species  of  Ilex,  which  he  considered  identical 
with  the  Paraguay  plant,  and  which  was  named  inaccurately, 
through  a typographical  error.  Ilex  Paraguariensisf,  a name  he 
afterwards  abandoned  in  1824  for  that  of  Ilex  Matte  he,  how- 
ever, resumed  the  former  name  in  1833  §.  In  the  meanwhile, 
Mr.  Lambert,  in  1824  ||,  gave  a much  fuller  description  of  the 
plant,  accompanied  by  a good  drawing  made  from  specimens 
sent  from  Buenos  Ayres,  and  probably  obtained  from  one  of  the 
Spanish  Missions  : he  called  it  Ilex  Paraguensis. 

I had  always  been  impressed  with  the  conviction  that  the 
different  qualities  of  Yerba  brought  to  market  were  prepared 
from  different  species  of  Ilex ; and  hence  the  doubt  occurred  to 
me  whether  the  plant  described  by  St. -Hilaire  from  Curitiba  be 
really  identical  with  the  true  Paraguayan  type.  The  grounds 
for  this  surmise  were  founded  upon  the  dissimilar  colour  of  the 
two  Yerbas,  the  difference  in  their  flavour,  and  the  higher  price 
always  obtained  for  the  Yerba  de  Paraguay  compared  with  the 
Yerba  de  Paranagua.  The  short  diagnosis  of  St.-Hilaire  an- 
swered equally  to  several  species  that  I had  seen.  Sir  Wm. 
Hooker,  in  1842%  gave  a very  interesting  account  of  the  Yerba, 
describing  also  the  mate  or  cup,  formed  out  of  a small  calabash 
{cuy),  in  which  the  infusion  is  prepared,  and  out  of  which  it  is 
drawn  into  the  mouth  through  a bombilla-,  he  added  the  cha- 
racters of  the  different  varieties,  which  he  considered  identical 
with  the  Ilex  Paraguayemis,  and  of  these  he  gave  two  excellent 
figures  with  analyses.  This  memoir,  instead  of  solving  my 
doubts,  only  rendered  the  question  still  more  enigmatical ; for 
in  it  is  classed,  as  a mere  variety,  a plant  which  I brought  from 
Rio  de  Janeiro,  which  I found  growing  in  the  Botanic  Gardens 
there,  and  which  I was  assured  by  the  Rev.  Prey  Leandro,  at 
that  time  Director  of  those  Gardens,  was  the  ‘‘  Arbol  do  Mate,” 
or  ‘ Paraguay  Tea-tree.’  This  plant,  which  is  well  figured  in 

* Mem.  Mus.  ix.  351 ; Spreng.  Syst.  iv.  cur.  post.  p.  48. 

t Dr.  Reisseck  (FI.  Bras.  28.  p.  115)  thinks  the  word  “ Paraguariensis 
ita  forsan  rectius  scribitur  pro  Paraguayensis but  this  cannot  be.  The 
word  is  unquestionably  used  adjectively  for  the  country  Paraguay.  There 
is  no  place  known  by  the  name  of  Paraguari.  St.-Hilaire  found  his  plant 
near  Paranagua,  but  that  could  never  have  suggested  the  word  in  question. 
It  was  at  first,  no  doubt,  a mere  typographical  error,  which  St.-Hilaire  did 
not  think  necessary  to  correct  afterwards. 

J Hist,  des  Plantes  remarq.  de  Bresil  et  Paraguay,  i.  Introd.  p.  xli. 

§ Voy.  Diamant,  i.  273.  H Lambert,  Pin.  IT  Lond.  Joum.  Bot.  i.  30. 
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Sir  Wm.  Hooker’s  memoir  appeared  to  me  quite  a distinct 
species,  mai-ked  by  very  peculiar  charactei's. 

Anxious  to  remove  this  doubt,  I applied  to  my  fnend  Senr. 
Conselheiro  Candido  Baptista  d’Oliveira,  soon  after  I learned  of 
his  appointment  as  Director  of  the  Botanic  Garden,  and  begged 
of  him  to  ascertain  whether  that  plant  was  really  identical  with 
the  tree  which  yields  the  true  Yerba  de  Paraguay,  as  I had  been 
assured  twenty  years  before,  or  a different  species,  and  to  send 
me,  if  possible,  authentic  specimens  of  both.  He  most  obligingly 
forwarded  me  a fresh  specimen  of  the  tree  still  growing  in  Rio 
de  Janeiro,  and  at  the  same  time  transmitted  my  application  to 
M.  Bonpland,  as  the  most  competent  authority  on  the  subject, 
who,  however,  did  not  quite  comprehend  the  object  of  my  in- 
quiry. This  renowned  botanist  most  kindly  responded,  and  sent 
six  different  species,  with  their  varieties,  all  collected  in  the 
Missions,  and  aU  alike  used  in  the  preparation  of  Yerba.  This 
at  once  confirmed  my  suspicion  that  more  than  one  species  of 
Ilex  is  employed  for  that  purpose ; and  as  this  fact  is  of  some 
importance  in  the  history  of  the  subject,  I wnll  copy  here  verbatim 
the  note  of  M.  Bonpland  which  accompanied  his  specimens. 

The  note,  in  M.  Bonpland’s  handwriting,  accompanying  the 
specimens  sent  by  him,  is  as  follows : — 

“No.  596.  Herbe  du  Paraguay — Mate — Ilex  theazans,  Bonpland — 
Ilex  Paraguay ensis,  St. -Hilaire.  Se  trouve  dans  le  Para- 
guay, le  Bresil,  et  Entre  Rios. 

“ No.  2425.  Cauna  des  Bresiliens — Ilex  ovalifolia,  Bonpl.,  nouv.  espece. 

Se  trouve  dans  le  Faxinal,  au  sortir  de  la  Picada  de  S“  Cruz, 
a 4 lieues  du  Rio  Pardo. 

“ No.  2333.  Cauna  des  Bresiliens — Caachiriri  ou  Caachiri  des  Guaranis 
— Ilex  amara,  Bonpl., n.  esp.  Se  trouve  dans  les  montagnes 
de  S*  Cruz  et  dans  les  forets  du  Parana. 

“ No.  2332.  Cauna  des  Bresiliens — Caachiriri  des  Guaranis — Ilex  cre- 
pitans, Bonpl.,  n.  esp.  Se  trouve  dans  les  bois  de  Guaya- 
ra^a  dans  le  cceur  de  S*  Cruz  et  sur  les  bords  du  Parana. 

“ No.  23.30.  Catena  de  folha  larga  des  BresUiens. 

“ No.  2374.  Cauna  amarga  des  Bresiliens. 

“ No.  2479.  Cauna  des  Guaranis— /Zea?  gigantea,  Bonpl.,  n.  esp.  Se 
trouve  dans  les  bois  de  S®  Cruz  et  sur  les  bords  du  Parana. 

“ No.  2471.  Caunina  des  Bresiliens — Ilex  Humboldtiana,  Bonpl.,  n.  esp. 

Se  trouve  dans  le  Picada  de  S“  Cruz  qui  conduit  a Rio 
Pardo,  Prov.  Rio  Grande,  Bresil. 

“ Toutes  ces  especes  d’llex  sont  employees  a faire  de  I’berbe  Mate.  Les 
nos.  d’ordre  correspondent  a mon  journal  botanique. 

“Corrientes,  17  Juin,  1857.”  “Aim6  Bonpland.” 

When  in  Paris  three  years  ago,  I endeavoured  to  ascertain 
whether  any  of  these  specimens  agreed  with  St.-Hilaire’s  typical 
plant ; but  the  latter,  unfortunately,  had  been  mislaid  or  lost  in 
the  removal  of  the  collections  exhibited  in  the  great  ‘ Exposi- 
• Lond.  Joum.  Bot.  i.  35,  var.  y,  tab.  3. 
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tion’of  1855.  St.-Hilaire  states  that  he  had  compared  his 
plant  from  CuiTtiba  with  specimens  from  Paraguay,  and  found 
them  specifically  identical : this  conclusion  does  not  correspond 
with  the  specimens  before  me. 

I have  since  obtained  from  Curitiba  a specimen  of  the  plant 
there  used  in  the  preparation  of  the  Herva  de  Paranagua.  On 
comparing  it  with  the  ixuQ  Ilex  Par aguayensis  sent  by  Bonpland, 

I find  the  two  sufiiciently  distinct,  as  will  be  seen  by  the  dia- 
gnoses that  will  follow  : this  fact  is  of  interest,  as  it  accounts  at 
once  for  the  diffei’ence  in  the  quality  of  the  tea  respectively  pre- 
pared from  these  two  plants. 

Hitherto  I have  spoken  only  of  the  Yerba  produced  from  these 
two  species.  Bonpland,  however,  states  positively  that  the  other 
species,  of  which  he  sent  specimens,  are  also  employed  in  the 
preparation  of  the  Yerha  of  commerce.  This  fact  has  lately 
been  confirmed  by  the  assurance  I have  received  from  a Brazilian 
gentleman  from  Porto  Alegre,  who  trades  extensively  in  this 
commodity : his  information  is  very  interesting,  both  as  regards 
the  difference  in  the  quality  of  these  products,  and  the  districts 
in  which  the  trees  are  found ; and  from  his  knowledge  of  this 
matter  and  his  long  experienee,  his  aceount  may  be  fully  depended 
on.  The  other  species  grow  principally  in  the  districts  that 
stretch  far  to  the  eastward  and  southward  of  the  long  mountain- 
range  which  extends  from  the  “ Serra  Geral  ” of  Curitiba,  in 
lat.  26°  S.,  to  lat.  32°  S.,  where  it  is  shown  in  the  maps  as  the 
“ Serra  do  Herval,^’  so  called  from  the  abundance  of  its  Mate 
trees.  The  summits  of  this  wide-spread  mountain-range  are 
very  broad,  forming  numerous  table-lands  which  afford  excellent 
pasturage  for  cattle.  The  Mate  trees  are  never  found  on  these 
table-lands,  nor  in  the  broad  plains  that  skirt  the  river-beds : 
they  grow  invariably  on  the  inclined  hill-sides  in  the  numerous 
gorges  intersecting,  the  country,  which  in  most  cases  are  densely 
wooded;  and  it  is  in  these  woods  that  the  different  species  of 
Ilex  abound.  In  some  places  the  Mate  trees  attain  a consider- 
able size,  often  exceeding  100  feet  in  height.  These  larger  trees 
grow  especially  on  the  declivities  of  the  western  side  of  the  same 
mountain-range,  where  all  the  streams  flow  into  the  river  Uru- 
guay. The  Yerba  here  produced  is  of  an  excellent  quality  : 
that  called  by  the  Brazilians  “ Herva  de  Palmeira  ” is  renowned 
as  being  equal  to  the  best  Paraguay  tea. 

It  is  in  this  region  that  seven  of  the  far-famed  Missions  esta- 
blished by  the  Jesuits  are  situated,  where  the  Mate  is  exten- 
sively colleeted.  Upon  the  eastern  declivities,  along  the  tribu- 
taries of  the  rivers  Pardo  and  Jacuhy,  are  the  ‘ Hervales  ^ of 
Faxinal,  Santa  Cruz,  and  Guayara9a,  to  whieh  Bonpland^s  speci- 
mens refer.  Here  also  is  that  of  Butacarahy,  equally  renowned. 
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where  the  Ilex  gigantea  of  Bonpland  abounds,  and  where  it  at- 
tains a height  of  70  feet : the  other  four  kinds,  with  smaller  and 
more  lanceolate,  punctate  leaves,  rarely  here  exceed  the  height  of 
30  or  40  feet.  The  latter  are  more  irregularly  branched,  with  a 
more  straggling  growth,  and  they  pi’oduce  the  sort  called  by  the 
Brazilians  Herva  brava  (wild  Mate),  w'hile  the  larger-leaved 
species,  such  as  the  Ilex  gigantea,  yield  a kind  of  tea  called 
Herva  mansa  (mild  Mate) ; such  trees  have  straighter  trunks, 
with  more  regular  and  rounded  heads.  The  former  sorts  have 
a more  bitter  and  stronger  flavour,  and  want  the  peculiar  and 
more  agreeable  aroma  of  the  Pai’aguay  type.  When,  however, 
the  Herva  brava  is  mixed  with  the  Herva  mansa  in  the  propor- 
tion of  1 in  3 or  1 in  4,  it  produces  a kind  of  Mate  which  is 
hardly  distinguishable  from  the  genuine  Paraguay  Yerba;  and 
it  thus  forms  a considerable  object  of  commerce. 

Still  further  to  the  southward  of  the  Serra  do  Herval,  in  the 
mountain  districts  of  the  Taypes  or  Canguassu,  some  species  of 
Ilex  abound  which  are  said  to  produce  a tea  as  valuable  as  the 
best  sorts  of  Herva  de  Palmeira,  or  even  vying  with  the  Para- 
guay tea,  being  equal  to  them  in  fragrance,  flavour,  and  strength. 
This  fact  is  worthy  of  notice  when  we  take  into  consideration 
the  great  difi'erence  in  the  latitude  of  these  districts.  The  qua- 
lity of  the  tea  of  all  these  various  kinds  depends  greatly  on  the 
time  of  year  in  which  the  leaves  are  gathered,  the  best  season 
for  the  harvest  being  well  known  to  the  natives. 

Dr.  Reisseck  has  lately  published,  in  Martins’s  ‘ Flora  Brasi- 
liensis,’  a Monograph  of  the  Brazilian  species  of  Ilex.  He  evi- 
dently had  not  seen  any  specimen  of  the  true  Ilex  Paraguayensis] 
for  his  diagnosis  under  that  name  refers  to  some  of  the  smaller, 
more  lanceolate,  and  punctate-leaved  species  of  the  genus,  and 
certainly  not  to  the  celebrated  true  Paraguayan  plant. 

. I now  present  the  characters  of  the  several  Mate  plants  that 
have  been  here  referred  to ; — 

1.  Ilex  Paraguayensis,  St.-Hil.  in  Spr.  Syst.  iv.  cur.  post.  p.  48 ; 
Hook,  (in  parte)  Lond.  Journ.  Bot.  i.  35.  tab.  1; — Hex  Para- 
guariensis,  St.-Hil.  {in  parte)  Mem.  Mus.  ix.  351 ; DC.  Prodr. 
ii.  15; — Hex  Paraguensis,  D.  Don  in  Lamb.  Pin.  App.  p.  7. 
tab.  4; — Hex  theaezans,  Bonpl.  MSS.  [non  Mart.) ; — ramulis 
angulato-striatis ; foliis  oblongis  vel  obovato-oblongis,  coria- 
ceis,  glaberrimis,  integris  aut  obsolete  aut  profundius  grosse- 
dentatis,  margine  revoluto,  utrinque  concoloribus,  nervis  su- 
perne  vix  distinctis,  subtus  prominulis,  reticulato-venosis, 
epunctatis ; petiolo  canaliculate  ; inflorescentia  in  axillis  plu- 
riflora;  pedunculis  4-6,  subfasciculatis,  e nodo  bracteato 
ortis,  petiolo  sublongioribus,  interdum  1-floris,  vel  medium 
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versus  2-3-fidis,  cum  pedicellis  1-florisj  floribus  iucJS-meris, 
in  $ 4-meris,  glaberrimis ; sepalis  parvis,  rotundatis ; petalis 
oblongis,  reflexis,  calyce  4-plo  longioribus ; drupa  glabra, 
piperiformi ; nucibus  5,  singulis  stria  mediana  prominula  ca- 
rinatis. — Paraguay ; in  Brasilia  australi  introducta. 

Type  a. — In  the  typical  specimen  sent  to  me  by  Bonpland  as 
the  real  Paraguay  speeies,  the  leaves  are  very  entire,  or  some- 
times with  only  a slight  indication  of  distant  teeth  near  their 
summit ; they  are  quite  opake  above,  nearly  concolorous : the 
upper  surface  is  smooth  and  almost  nerveless ; but  the  nerves, 
when  present,  are  slender  and  prominent  beneath.  They  are 
3|  inches  long,  1|  inch  broad,  on  a petiole  3 lines  long  : about 
four  very  slender  fasciculated  peduncles  issue  from  an  axillary 
stipitiforra  nodule,  each  bearing  three  one-flowered  pedicels  : 
the  peduncle  measures  3 lines,  the  pedicels  2 lines,  with  a glo- 
bular flower-bud  1 line  in  diameter : sometimes  one  or  two  of 
these  pedicels  are  wanting,  in  which  case  the  peduncle  is  5 lines 
long  and  1 -flowered.  The  specimen  was  collected  at  Candelaria, 
in  the  pro\unce  of  Corrientes,  “ in  a wood  planted  by  the  Jesuits.” 
— Herb.  Bonpl.  no.  596*. 

Var.  /S.  idonea,  nob. ; — folds  crassioribus,  rachi  subtus  crassiore. 

In  this  variety  (sent  with  the  preceding,  without  any  locality) 
the  leaves  are  thicker  and  obsoletely  dentated  all  round  their 
margin,  which  is  revolute;  above,  the  nervures  are  distinct  and 
the  midrib  is  thicker;  the  blade  is  3^  inches  long,  inch 
broad,  on  a petiole  of  5 lines.  The  specimen  is  without  flower 
or  fruit  f. 

Var.  7.  dentata,  nob. ; — folds  e medio  usque  ad  petiolum  cu- 
neatis,  grosse  dentatis,  dentibus  obtusis  glandula  minima 
donatis ; fructibus  piperis  magnitudine. 

The  leaves  are  here  more  deeply  and  obtusely  toothed  for  two- 
thirds  of  their  length,  the  lower  portion  being  quite  cuneiform 
and  entire ; they  are  somewhat  shining  above,  very  smooth,  with 
immersed  nervures;  the  lower  face  is  opake,  with  prominent 
fine  nervures,  the  midrib  being  much  raised ; they  are  3 inches 
long,  I5  inch  broad,  on  a petiole  of  5 lines.  The  specimen  is  in 
fruit ; the  pedicels  are  fasciculated  on  a short  nodule,  and  are 
either  1-  or  3-flowered  and  5 lines  long;  the  drupe,  seated  on  a 
4-lobed  calyx,  is  globular,  2 lin.  diam.,  crowned  with  a thin, 
flat,  sessile,  4-lobed  stigma.  The  plant  is  probably  from  one  of 
the  old  Jesuit  plantations  on  the  Uruguay  J. 

* A drawing  of  this  plant  is  given  in  Plate  61  a. 

t A sketch  of  this  variety  will  be  seen  in  Plate  61  b. 

J An  outline  of  this  variety  will  be  seen  in  Plate  62  a. 
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Var,  S.  usitata,  nob. ; — foliis  e medio  ad  basin  cuneatis,  breviter 
et  remote  dentatis,  dentibus  glandula  mucronulatis,  margine 
paulo  reflexis ; corymbo  petiolo  2-plo  longiore,  e basi  ramoso, 
ramis  3-4-floris,  pedicellis  longiusculis,  tenuissimis,  umbel- 
lato-fasciculatis,  imo  bracteolatis ; floribus  4-meris,  glaberri- 
mis,  parvulis ; drupa  piperiformi. — Prov.  San  Paolo  (Gaudi- 
chaud,  no.  57). — An  species  distincta  ? 

The  leaves  are  3-3^  inches  long,  If  inch  broad,  on  a petiole 
of  5 lines ; they  are  more  finely  toothed  than  the  preceding : 
the  primary  branch  of  the  axillary  corymb  is  2 lines  long,  the 
five  or  six  fasciculated  branchlets  3 lines,  and  the  three  pedicels 
at  the  extremity  of  each  2 lines  long;  the  expanded  flower  is 
2 lin.  diam.  Both  the  ovary  and  ripe  fruit  are  ci’owned  with 
a flat  sessile  stigma,  as  in  the  Paraguayan  type ; the  drupe  is 
globular,  and  nearly  3 lines  in  diameter*. 

2.  Ilex  Curitibensis,  nob.; — Ilex  Paraguariensis,  St.-Hil.  (in 
parte)  Mem.  Mus.  ix.  351;  Voy.  Diam.  i.  273;  DC.  Prodr. 
ii.  15 ; — Ilex  Mat^,  St.-Hil.  PL  Remarq.  i.  41 ; — glaberrima, 
ramulis  teretibus,  angulato-striatis,  fuscis,  lenticellis  notatis, 
junioribus  subcompressis,  acute  4-6-gonis ; foliis  eUiptico- 
oblongis,  imo  cuneatis,  apice  breviter  et  repente  acuminatis, 
acumine  obtuso  aut  emarginato,  grosse  dentatis,  dentibus 
paucis  obtusis  valde  gibbis  et  apice  glandula  mucronatis, 
subcoriaceis,  rigidulis,  supra  fuscescentibus,  nitidis,  costa 
nervisque  omnino  immersis,  subtus  pallidioribus,  subferru- 
gineis,  opacis,  epunctatis;  petiolo  longiusculo,  canaliculato; 
floribus  $ paucis,  in  axillis  fasciculatis,  4-meris;  drupa  ovata, 
stigmate  pulvinato  4-lobo  coronata,  nucibus  4. — Prov.  San 
Paolo,  V.  s.  ex  sylvis  prope  Curitiba ; etiam  in  hb.  Delessert, 
Sorocaba  (Sellow). 

This  must  be  the  plant  collected  by  St.-Hilaire  at  Curitiba, 
and  considered  by  him  to  be  identical  with  the  Paraguay  species, 
which  he  does  not  appear  to  have  seen ; the  two  plants,  however, 
are  manifestly  difFerent.  Here  the  branchlets  are  veiy  angularly 
sulcated,  shining,  and,  as  well  as  the  leaves,  grow  nearly  black 
in  drying ; the  leaves  are  more  distinctly  cuneate,  the  dentations 
are  fewer  in  number,  and  consequently  larger,  deeper,  very 
obliquely  rounded,  each  tooth  having  near  its  sinus  a short  acute 
mucronate  gland ; the  opacity  on  the  lower  side  is  caused  by 
the  presence  of  very  minute  and  crowded  granulations,  which 
are  very  manifest  under  a lens : they  have  no  immersed  black 
glands,  as  in  Reisseck’s  second  section  of  the  genus ; the  midrib 
is  somewhat  prominent  below,  polished,  and  very  dark.  The 

* This  variety  is  shown  in  Plate  62  B. 
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leaves  are  3-4  inches  long,  lJ-2  inches  broad,  on  a petiole 
6 lines  long:  the  drupe  is  oval,  2^  lines  long,  2 lines  diam., 
supported  on  a 4-lobed  calyx,  and  crowned  with  a prominent, 
pulviniform,  4-lobed  stigma;  it  encloses  four  nuts*. 

Var.  Gardneriana,  noh.-, — Ilex  Paraguayensis,  Hook,  {in  parte) 
Lond.  Journ.  Bot.  i.  35.  tab.  1 ; — ramulis  opacioribus,  foliis 
non  fuscescentibus,  coriaceis,  supra  nervis  venisque  reticulatis 
subconspicuis,  ad  costam  profunde  sulcatis,  subtus  pallidiori- 
bus.  An  species  distincta? — Prov.  Rio  de  Janeiro  in  Mon- 
tibus  Organensibus  (Gardner,  no.  346),  v.  v. 

This  plant  is  well  represented  by  Sir  Wm.  Hooker,  in  the 
drawing  above  cited,  under  the  name  of  Ilex  Paraguayensis,  var.  a. 
It  is  a small  tree,  about  15  feet  in  height : its  leaves  are  2^-3  inches 
long,  15-18  lines  broad,  on  a nearly  terete  slender  fuscous  petiole 
5-6  lines  long ; their  margin  is  much  reflexed,  with  a very  acute 
uncinate  gland  on  the  apex  of  each  tooth,  close  to  the  sinus : the 
under  side,  viewed  through  a lens,  presents  a similar  minutely 
granulated  surface,  and  is  quite  epunctate.  My  specimen  has  no 
fruit ; but  that  in  the  Hookerian  herbarium  had  a single  drupe, 
which  is  of  a globular  form,  2^  lines  diam.,  crowned  with  a 
depressed,  pulvinate,  4-lobed  stigma,  as  shown  in  the  plate 
referred  to. 

3.  Ilex-gigantea,  Bonpl.  MSS.,  n.  sp.; — arbor  excelsa,  glaberrima, 
ramulis  subrugosis,  junioribus  angulatis,  lenticellatis ; foliis 
cuneato-oblongis  vel  obovatis,  apice  rotundatis  vel  retusis, 
hinc  brevissime  acutis  aut  mucronatis,  integerrimis,  margine 
incrassato  valde  revoluto,  crasso-coriaceis,  supra  nitidulis, 
costa  nervisque  omnino  immersis,  subtus  glauco-ferrugineis, 
epunctatis,  nervis  gracillimis  paulo  prominulis ; petiolo  cras- 
siusculo,canaliculato ; racemulis  $ axillaribus,  e basi  3-4-floris, 
petiolo  dimidro  brevioribus ; drupis  globosis,  Isevibus,  piperis 
magnitudine,  stigmate  majusculo  mammseformi  4-lobo  pro- 
minente  coronatis;  nucibus  4. — In  sylvis  ad  S®  Cruz,  prov. 
Rio  Grande,  et  ad  ripas  fl.  Parana,  prov.  Entrerios. — Bonpland, 
nos.  2330,  2374,  et  2479. 

This  is  certainly  a very  distinct  species,  apparently  allied  to 
I.  integerrima,  Reiss.  It  forms  a very  lofty  tree,  with  a copious 
rounded  head ; its  leaves  are  very  thick,  coriaceous,  very  smooth, 
nerveless  and  polished  above,  with  entire,  very  rounded  and  re- 
volute thick  margins,  cuneate  at  base,  very  opake  beneath,  with 
inconspicuous  nervures;  they  are  3 inches  long,  lf-1^  inch 
broad,  on  a thick,  broad,  and  somewhat  marginated  petiole 
5 lin.  long ; the  pedicels  of  the  fruit  are  barely  3 lines  long  ; 

* This  plant  is  represented  in  Plate  63. 
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the  drupe  is  3 lin.  diam.,  with  a prominent  mammiform  and 
obsoletely  4-lobed  stigma.  In  another  spceimen  the  leaves  are 
more  polished,  extremely  smooth  above,  the  margin  showing  a 
disposition  to  beeome  toothed ; they  are  pale  brown  above  and 
fuscous  brown  beneath,  the  petiole  being  thinner  and  3-carinated 
below*. 

4.  Ilex  amara,  Bonpl.  MSS.; — ramulis  rubellis,  glaberrimis, 
striato-angulatis ; folds  lanceolatis,  imo  longe  cuneatis,  versus 
apiceni  cuneatis,  et  hinc  obtusiusculis  et  emarginatis,  ultra 
medium  integerrimis,  hinc  inde  serratis,  dentibus  extus  ro- 
tundatis,  apice  glanduliferis,  margine  vix  revoluto,  glaber- 
rimis, crassiusculis,  superne  nitidis,  pallide  viridibus,  nervis 
costaque  mediana  rubella  immersis,  subtus  davo-opacis,  epunc- 
tatis,  nervis  tenuissimis,  anastomosantibus,  inconspicuis ; pe- 
tiolo  flavo,  angusto,  canaliculato. — In  sylvis  circa  Missiones, 
ad  ripas  fluvii  Paranensis,  et  ad  montem  Santa  Cruz  in  prov. 
Rio  Grande. 

Tliis  is  a still  more  distinct  species,  with  lanceolate  leaves, 
which  are  cuneate  and  entire  for  two-thirds  of  their  length,  their 
summit  being  shortly  attenuated  and  emarginated ; above,  they 
are  opake  and  very  smooth,  almost  nerveless,  with  a reddish  flat 
midrib ; they  are  pale  green,  somewhat  paler  and  yellowish  be- 
low, where  their  delicate  nervures  are  scarcely  prominent,  and 
their  midrib,  of  an  orange-red  colour,  is  not  much  raised.  They 
are  2^-2|  inches  long,  f inch  broad,  on  a petiole  4 lines  long. 
The  specimen  has  neither  flower  nor  fruit.  In  form  the  leaves 
somewhat  resemble  those  of  I.  nigropunctata,  but  they  want  the 
peculiar  dotted  glands  so  conspicuous  in  that  speciesf. 

5.  Ilex  Humboldtiana,  Bonpl.  MSS.  (stirps  6) ; — Ilex  crepitans, 
Bonpl.  MSS.  {stirps  $ ) ; — Ilex  Paraguarieusis,  Reiss,  {non 
St.-Hil.),  var.  angustifolia,  Flor.  Bras,  xxviii.  p.  63.  tab.  13. 
fig.  17; — glaberrima,  ramulis  rugulosis,  subangulatis ; foliis 
confertis,  lanceolatis,  utrinque  gradatim  attenuatis,  summo 
anguste  obtusis,  crassiusculis,  obsolete  dentatis,  dentibus 
glanduliferis,  superne  nitidis,  olivaceo-viridibus  vel  atroviren- 
tilus,  laevissimis,  fere  enerviis,  ad  costam  profunde  sulcatis, 
subtus  flavesceutibus  aut  pallide  ferrugineis,  nervulis  sub- 
patentibus  paulo  prominulis  inter  se  arcuatim  nexis,  hinc 
remote  nigro-punctulatis ; petiolo  tenui,  canaliculato ; paui- 
culis  axillaribus,  e basi  ramis  3-6,  fasciculatis,  ramis  3-doris, 
floribus  4-meris,  glaberrimis;  drupis  parvis,  globosis,  stig- 
mate  mammieformi  sub-4-lobo  coronatis,  nucibus  3-4. — In 

* This  species  is  represented  in  Plate  64  a. 
t A drawing  of  this  species  will  be  seen  in  Plate  64  b. 
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montibus  Gua3^araca  et  Santa  Cruz,  versus  Rio  Pardo,  in 
prov.  Rio  Grande,  et  in  Missionibus,  versus  fluv.  Parana,  in 
prov.  Corrientes  (Bonpland,  nos.  2449,  2471,  2332). 

The  above  two  species  of  Bonpland  appear  to  me  identical, 
there  being  no  difference,  except  that  the  one  is  the  male  plant, 
with  somewhat  paler  leaves,  the  other  being  the  female  plant, 
with  less  elongated  and  extremelj"  dark  leaves.  It  is  evidently 
one  of  the  varieties  of  Reisseck’s  Ilex  Paraguariensis,  but  it 
bears  no  analogy  whatever  with  the  Paraguay  tj-pe.  It  is  one  of 
the  most  esteemed  kinds  of  Mate  trees,  and  the  tea  yielded  by 
it  is  so  strong  in  flavour  as  to  require  tempering  by  admixture 
with  others  of  a milder  kind.  The  leaves  are  veiy  much  smaller 
than  any  of  the  preceding  species,  are  attenuated  at  both  ends, 
above  are  of  a dark  green  (in  the  $ blackish  green),  polished, 
veinless,  and  deeply  channelled  at  the  place  of  the  midrib ; 
beneath,  in  the  ^ , glaucous,  in  the  ? of  a yellowish  hue, 
opake,  owing  to  a minutely  granulated  surface,  which  is  re- 
motely spotted  with  small,  immersed,  black  glands.  In  the  S 
the  leaves  are  14-1  f inch  long,  4 inch  broad,  on  a petiole  of 
34  lines ; in  the  $ they  are  2-24  inches  long,  5-8  lines  broad, 
on  a petiole  of  24-3  lines.  The  flowers  are  numerous  in  the 
axils  of  the  j'ounger  branches,  in  a short  fasciculated  branching 
coiymb,  the  basal  ramifications  being  slender,  2^  lines  long, 
each  bearing  three  small  flowers  on  pedicels  2 lines  long ; the 
four  petals  are  three  times  as  large  as  the  sepals,  orbicular, 
concave,  glabrous,  white,  the  flower  expanded  being  2 lines  in 
diameter : in  the  c?  the  sterile  ovary  is  depressed,  broadly  8-rayed 
in  the  summit,  with  a small  sessile  4-lobed  stigma  in  the  centre  : 
in  the  $ the  drupe  is  globular,  line  diam.,  crowned  with  a 
prominent  mammiform  sessile  stigma ; it  encloses  three  or  four 
nuts  *. 

6.  Ilex  ovalifolia,  Bonpl.  MSS. ; — Ilex  Paraguariensis,  Reiss, 
{non  Sf.-Hil.)  in  Mart.  Flor.  Bras,  xxviii.  p.  63,  var.  longi- 
folia,  tab.  13.  fig.  16  ; — Ilex  Paraguarensis,  Spach,  Phan.  ii. 
430.  pi.  16; — glaberrima,  ramulis  angulato-striatis ; foliis 
ellipticis  vel  elliptico-oblongis,  utrinque  acutis,  apice  breviter 
coarctato  et  obtuso,  coriaceis,  rigidulis,  glaberrimis,  obsolete 
dentatis,  dentibus  glandula  miuuta  donatis,  margine  cartila- 
gineo  subreflexo,  superne  nitidulis,  profunde  viridibus  vel 
brunnescentibus,  nervis  immersis  vLx  distinctis,  ad  costam 
sulcatis,  subtus  opacis,  pallide  glaucis  aut  flavescentibus,  re- 
mote nigro-punctulatis,  costa  valde  prominente,  nervis  sub- 
patentibus  inter  se  arcuatis  paulo  prominulis ; petiolo  sulcato. 


representation  of  this  plant  is  shown  in  Plate  65 
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sublonfpusculo,  sscpius  ri^cnrvo;  paniculis  HTillaribas,  rnulti- 
floris,  pctiolo  2-plo  longioribiis,  sub  Icntc  obsob.-tc  pulienilis, 
clcmurn  subglabris;  floribus  4-  rariiis  .'i-mcris,  pc-talis  oblongs, 
patcritibus ; ovario  stif^atc  rnajpio  rnarnrnajformi  4-lobo 
sessiii  apiculato;  drupa  ^lob^jsa,  stif^natc  rnainmillari  coro- 
nata, — In  prov.  Kio  Grande,  ad  FaxinaJ,  at  versus  Rio  Rardo 
(Honpland,  no.  2425)  2 ; ear  /ier6.  I)elegsert,  Kio  de  .lanein) 
(cult. ?),  A.  Richard  ( )• 

This  species  is  very  nearly  allied  to  the  preceding,  and  appears 
to  be  one  of  the  varieties  which  Dr.  Reissirek  has  mistaken  for 
the  true  Paraguay  Mate-trei;.  In  the  specimen  collec-ted  near 
Rio  de  .Janeiro,  which  seems  to  be  the  male  plant  (appertaining 
t^>  the  female,  Honpland,  no.  2425),  the  leaves  are  much  darker 
and  more  polished;  they  are  inch  long,  8-0  lines  hrcml, 

on  a petiole  ?>  lines  in  length  : the  inflorescence  is  a branching 
corymb,  6-9  lines  long,  with  lateral  rzt^funrm:  branchlets,  eardi 
bearing  three  pcdiceiled  small  4-merous  flowers;  the  scjjals  and 
petals  have  ciliated  margins;  the  sterile  ovary  has  a flat  de- 
pressed 8-grwved  summit,  with  an  obsolete  4-lobf;d  stigma. 
In  Bonpland's  female  plant  the  leaves  are  similar  in  size  and 
shape,  but  are  much  paler  above  and  more  glaucous  below : its 
inflorescence  is  an  axillary  panicle,  f>-12  lines  long,  with  several 
pedicels,  which  are  either  1-  or  3-flowered;  if  l-flowr;red,  the 
pedicel  is  2-braf.'tf;ated  below  the  middle,  showing  the  point 
where  the  two  ab^jrtive  flowers  would  have  been  inserted ; these 
1-flowered  pedicels  are  2-3  lines  long ; in  the  3-flwered  rami- 
fleations  the  ultimate  pedicels  are  1-2  lines  long.  This  female 
flower  is  much  larger  than  that  of  the  male,  and  when  expanded 
is  2 lines  in  diameter;  it  is  generally  4-,  sometimes  5-merous, 
the  sepals  and  petals  having  ciliated  margins;  the  ovary  is 
somewhat  oval,  surmounted  by  a brge,  mammiform,  sessile, 
4-gromed  stigma*. 

The  two  following  species  have  been  referred  by  botanists  to 
the  true  Mate  plant : — 

7.  Ilex  nigrf/fpj.nctata,  nob. ; — Ilex  Paraguayensis,  rar.  7,  Hook, 
{rum  in  HmA.  Jmm.  Bot.  i.  35.  tab.  3.  plant.  r7; — 

Chomelia  amara.  Veil.  Flor.  Flurn.  K)6.  plant.  $ ; — 

ramulis  sulcatLs ; foliis  oblongis  aut  oblongri-Iancerjlatls,  utrin- 
que  attenuatLS,  apice  obtusiusaalis,  obsolete  dentatis,  dentibus 
glanduliferis,  margine  subrevoluto,  supeme  pallide  viridibus, 
nitidiusCTilLs,  ad  costam  sulcatis,  utrinque  nervr^is  et  reticu- 
lato-venosis,  subtus  (in  sicco)  flavido-  vel  glauco-viridibus  et 
nigro-punctulatLs,  costa  prominente ; petiolo  tenui,  canalic'U- 


A drawing  of  this  species  is  given  in  Plate  65  b. 
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lato;  racemis  axillaribus,  multifloris,  ternatim  compositis, 
petiolo  2-4-plo  longioribus ; floribus  4-meris  pedicellisque 
pilosulis ; ovario  in  d depresso,  radiatim  sulcato,  in  $ ovato ; 
stignaate  pulvinato,  4.1obo. — Brasilia,  ad  Campos  de  Goita- 
cazes,  versus  ostium  fluv.  Parahyba,  prov.  Rio  de  Janeiro. — 
V.  V.  ad  Rio  de  Janeiro,  in  hort.  bot.  Imp.  cult.  ( d et  5 )j  et 
in  hort.  Kew.  Lond.  introduct.  ( d ).— w.  s.  in  herb.  Delessert 
(Guillemin,  no.  95  $). 

This  has  always  appeared  to  me  a perfectly  distinct  species,  differ- 
ing widely  in  all  respects  from  Ilex  Paragucnjensis,  of  which  it  was 
considered  to  be  a mere  variety  by  Sir  Wm.  Hooker.  I find  no 
species  in  Reisseck’s  enumeration  of  the  genus  that  corresponds 
with  it : he  appears,  however,  to  have  known  this  plant  only 
from  Sir  Wm.  Hooker’s  drawing  of  it,  and  he  makes  it  identical 
with  Ilex  affinis,  Gardn.  (no.  3086).  It  is  clear  to  me  that,  if 
he  had  been  able  to  compare  these  plants  with  one  another,  he 
would  have  come  to  a very  different  conclusion.  In  the  male 
plant  under  consideration,  the  leaves,  sometimes  alternate,  fre- 
quently opposite,  are  lanceolately  oblong,  pointed  towards  both 
extremities,  pale  on  both  faces,  very  reticulated,  toothed  on  the 
margin  at  nearly  equal  distances,  the  teeth  being  rounded  ex- 
ternally, with  an  aeute  gland  near  the  sinus ; the  under  surface 
of  the  leaves  is  spotted  all  over  with  very  distinct  black  dots. 
They  are  3f  inches  long,  !§■  inch  broad,  on  a petiole  nearly 
4 lines  in  length.  The  ihflorescence  is  a simple  panicle,  J~l^  inch 
long,  with  alternate  secondary  pedicels  H line  long,  each  sur- 
mounted by  three  pedicellets  1 line  long,  bearing  flowers  which 
before  bursting  are  globular,  and  1 line  diam. ; the  flowers  are 
4-merous,  the  calyx  pubescent,  the  petals  have  ciliated  margins, 
the  ovary  is  depressed  and  radiately  sulcate,  with  a small  4-lobed 
stigma.  In  the  female  plant  the  leaves  are  of  similar  form,  but 
somewhat  smaller,  fuscous  and  enervose  above,  more  rigid  in 
texture,  the  margins  more  reflexed,  and  the  under  surface  opake 
and  of  a dull  yellow  colour : the  inflorescence  is  more  racemose, 
bearing  3-5  or  7 flowers,  which  are  somewhat  larger  and  4- 
merous ; the  sepals  are  small,  orbicular,  and  ciliated,  the  petals 
obovate  and  smooth,  the  ovary  globular,  with  a small  mammi- 
form 4-grooved  stigma.  Padre  Velloz,  who  has  figured  the 
female  plant,  says  it  is  called  Congonlia,  and  is  used  as  Mate ; 
but  it  is  more  bitter  than  the  ordinary  Herva  de  Curitiba*. 

8.  Ilex  acutangula,  Neuw.  ex  Nees  in  Flor.  1821,  p.  329; — Hex 
Paraguayensis,  Hook,  [non  St. -HU.)  Bot.  Mag.  3992 ; — Celas- 
trus  4-angulatus,  Schrad.  Gdtt.  Anz,  1821,  p.  716;  DC. 

* The  male  plant  is  shown  in  Plate  66  a,  the  female  plant  in  Plate  66  b. 
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Prodr.  ii.  7 •, — ramulis  4-angulatis,  rubescentibiis ; foliis  sub- 
opppsitis,  ellipticis,  imo  subacutis,  versus  apicem  rotundiori- 
bus,  bine  acumine  brevi  repente  coarctato,  recurvatim  canali- 
formibus,  irregulariter  serratis,  dentibus  acutis,  glanduliferis, 
supra  lucidis,  subtus  pallidioribus,  epunctatis,  nervis  utrinque 
paulo  prorainulis ; petiolo  brevi,  canaliculato ; raceniis  axilla- 
ribus,  paniculatis;  pedicellis  pluriinis,  subumbellatis ; calyce 
pubescente ; drupis  siccis,  sub-8-suicatis. — Brasilia,  v.  v.  in 
hort.  Kew.  cult,  sub  nom.  “ Ilex  Paraguayensis.” 

This  is  the  species  described  by  Sir  Wm.  Hooker  as  the 
Paraguay  Tea-tree,  which  he  figured  in  the  ‘Botanical  ^Magazine,’ 
as  then  growing  in  Glasgow,  where  it  first  flowered  in  June  1842, 
having  been  introduced  into  this  country  by  Messrs.  Luccomb 
and  Pince  of  Exeter ; he  again  mentioned  it  in  his  interesting 
account  of  the  Mate  plant  (Loud.  Journ.  Bot.  i.  31).  It  is 
distinguished  from  all  the  preceding  species  by  its  quadrangular 
stems,  its  opposite  serrated  leaves  (a  character  of  frequent  occur- 
rence in  the  preceding  species),  the  teeth  being  very  close  and 
regular,  and  furnished  with  glandular  points  which  are  almost 
spinous  : the  recurved  and  suddenly  contracted  apex  of  the  leaves 
affords  an  additional  character.  In  all  its  essential  features  it 
corresponds  with  the  species  above  quoted  and  described  in 
Prince  Maximilian  Neuwied’s  ‘Travels.^  It  is  certainly  allied  to 
the  true  Ilex  Paraguayensis,  which  it  resembles  in  the  size  of  its 
leaves ; but  it  differs  widely  in  its  specific  characters ; its  leaves 
are  less  rigid  and  coriaceous,  differently  nerved,  their  margins 
being  closely  serrated,  the  petiole  is  more  terete,  and  the  in- 
florescence is  very  different.  Both  species,  having  epunctate 
leaves,  belong  to  the  first  section  of  Reisseck’s  distribution. 
The  leaves  are  3^  inches  long,  2 inches  broad,  on  a petiole 
3 lines  in  length ; their  short  sharp  serratures  are  1 or  2 lines 
distant  from  one  another.  I have  not  seen  it  in  flower,  the 
above  floral  characters  being  taken  from  the  figure  in  the  ‘ Bo- 
tanical Magazine.^  The  raceme,  as  there  shown,  differs  from 
that  of  the  many  preceding  species  in  its  primary  branches 
bearing  several  umbellate  pedicels  and  a cluster  of  flowers. 

The  Ilex  truncata  of  Prince  Neuwied,  recorded  at  the  same 
time,  appears  to  be  a closely  allied  plant ; it  is  the  Celastrus 
ilicifolius  of  Schrader,  mentioned  in  DeCandolle^s  ‘ Prodromus,’ 
ii.  p.  7. 

Allied  to  these  plants  is  the  following  species,  which  I found 
in  the  Organ  Mountains,  and  which  has  been  described  by  Dr. 
Reisseck  under  the  name  of 

Ilex  ebenacea,  Reiss,  in  Mart.  Flor.  Bras.  fasc.  28.  p.  44. 
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tab.  11.  f.  7. — v.v,  in  Montibus  Organensibus,  prov.  Rio  de 

Janeiro. 

The  deseription  above  cited  is  that  of  the  male  plant ; but  the 
plant  found  by  me  had  hermaphrodite  flowers  and  fruit.  In 
this  the  leaves  are  alternate,  sometimes  opposite,  rarely  ternate, 
very  coriaceous,  with  immersed  nerves,  which  are  scarcely  pro- 
minent below : the  upper  surface  is  convex,  sub-polished,  with 
cartilaginous  margins,  which  are  very  revolute ; the  midrib  is 
immersed  and  sulcate  above,  prominulent  below ; the  lower 
surface  of  the  leaves  is  paler  and  opake,  being  densely  covered 
with  very  minute,  whitish,  punctate  scales,  seen  only  under  the 
lens  : they  want  the  larger  black  dots  found  in  the  preceding 
species.  The  leaves  are  2^-21  inches  long,  10-11  lines  broad, 
on  a somewhat  slender  petiole  6-9  lines  long.  The  inflorescence 
5 is  axillaiy,  consisting  of  2-5  fasciculated  1-flowered  pedun- 
cles 2-3  lines  long:  the  calyx  is  5-toothed;  the  five  petals  are 
oblong,  obtuse,  rotately  expanded,  3 lines  long,  1|  line  broad, 
slightly  coalescent  at  their  base  by  the  adhesion  of  the  alternate 
filaments,  which  are  as  long  as  the  petals,  and  in  like  manner 
expanded : the  ovary  is  oval,  5-celled,  each  cell  having  one  sus- 
pended ovule : the  stigma  is  bi’oadly  mammiform  and  sub- 
5-lobed : the  drupe  is  oval,  purplish  red,  fleshy,  5-7  lines  long, 
4-6  lines  diam.,  crowned  with  a large  conical  stigma,  and  con- 
taining five  osseous  grooved  nuts,  each  1 -seeded : the  embryo  is 
minute,  near  the  summit  of  the  albumen. 

It  is  probable  that  the  Ilex  rivularis,  Gardn.,  and  I.  affinis, 
Gardn.,  both  from  the  province  of  Goyaz,  are  theiniferous.  Dr. 
Reisseck  considers  the  one  to  be  a mere  variety  of  the  other ; 
but  they  appear  to  me  sufficiently  distinct.  In  the  former  the 
leaves  are  much  broader,  stouter,  with  a more  revolute  and 
thicker  cartilaginous  margin ; the  nerves  are  fewer,  coarser,  more 
distant  and  more  divaricated ; the  petiole  is  shorter  and  broader. 
In  the  latter  the  racemes  are  more  elongated,  more  spicated,  and 
the  pedicels  much  longer ; the  flowers  are  nearly  half  the  size  of 
the  former,  with  a glabrous  (not  a pubescent)  calyx.  These 
differences  cannot  be  sexual,  for  in  both  my  specimens  the 
flowers  are  5 and  4-merous. 

All  the  above  species,  excepting  the  last-mentioned,  are  extra- 
tropical,  or  scarcely  reach  the  limit  of  the  southern  solstice,  and 
they  all  appear  to  contain  the  peculiar  principle  {theine)  which 
exists  in  Chinese  tea  and  in  coffee.  The  Yerba  de  Paraguay, 
like  coffee,  owes  its  refreshing  qualities  not  only  to  the  presence 
of  theine,  but  to  a peculiar  acid.  Dr.  Stenhouse  found  2 per 
cent,  of  theine  in  Congou  tea,  and  O' 75  to  1 per  cent,  of  the 
same  principle  in  coffee — called  also  caffeine,  both  having  been 
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found  to  be  identical.  Tlie  quantity  existing  in  the  Yerba  de 
Paraguay  has  not  been  ascertained,  but  it  is  probably  not  less 
in  amount  than  in  coffee.  Coffee,  however,  derives  its  pleasant 
flavour  principally  from  its  peculiar  acid,  called  caffeic  acid, 
which  is  very  analogous  to  kinic  acid,  or  the  vegetable  acid  of 
Cinchona-barks.  Dr.  Stenhouse  relates  that  when  caffeic  acid 
is  treated  with  sulphuric  acid  and  binoxide  of  manganese,  it 
yields  the  peculiar  principle  called  kinone,  and  that  the  Paraguay 
tea  also  furnishes  kinone  when  subjected  to  a similar  treatment. 
It  is  worthy  of  notice  that  the  leaves  of  our  common  Holly, 
when  exposed  to  the  action  of  the  same  reagents,  also  yield 
kinone,  as  do  the  whole  of  the  Cinchona  tribe  of  plants  and 
Asiatic  Tea.  There  is  another  vegetable  product  of  an  analogous 
nature,  the  guar  and,  or  inspissated  juice  of  the  Paullinia  sorbilis, 
prepared  by  the  Indians  of  Para,  the  infusion  of  which  affords  a 
very  refreshing  drink,  of  which  the  Indians  are  very  fond.  This 
has  been  analysed  by  Dr.  Stenhouse,  and  found  to  contain  a 
large  proportion  of  theine.  It  is  singular  that  Mau,  in  the 
lowest  grades  of  cinlization,  should  have  had  the  faculty  of 
distinguishing  and  applying  to  his  use  those  plants  which  con- 
tain the  peculiar  principle  to  which  the  tea  of  China  owes  its 
invigorating  property. 


On  Vtllaresia. 

This  genus  of  the  Flora  Peruviana  is  but  little  known,  only  one 
species  having  been  yet  described.  Poiret  (in  1808)  considered 
it  to  belong  to  Aurantiacea, — an  idea  derived,  no  doubt,  from  the 
vernaeular  name  of  the  typical  species,  “ Naranjillo.”  Jussieu 
(in  1821)  gave  a very  correct  description  of  that  species,  accom- 
panied by  analytical  figures  (Ann.  Sc.  Nat.  xxv.  tab.  3),  and 
placed  the  genus  rightly  in  Aquifoliacece.  Don  (in  1832)  de- 
scribed the  same  plant  under  the  name  of  Citronella  mucronata, 
when  he  assigned  it  a position  near  Cassine.  Hooker  and  Arnott 
(in  1834),  in  their  enumeration  of  Chile  plants  (Hook.  Journ. 
Bot.  i.  283),  arranged  the  genus  next  to  Myrsine.  Jussieu 
states  that  some  botanists  had  considered  it  as  belonging  to 
Menispermacea  •,  and  Dr.  Bindley  (in  1836)  appears  to  have 
then  adopted  similar  conclusions  in  referring  it  to  Schizandracea; 
(Introd.  Bot.  553),  but  afterwards  (in  1846)  he  retracted  this 
opinion  (Veg.  Kingd.  598),  and,  following  the  view  of  Jussieu, 
placed  it  in  Aquifoliacece.  Endlicher  pursued  the  same  aiTange- 
ment  in  his  ‘ Gen.  Plant.’  No.  5709. 

On  a former  occasion,  I adduced  abundant  evidence  to  show 
that  the  Icacinacece  do  not  belong  to  Olacacece,  and  that  the 
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proper  place  of  that  family  in  the  system  is  near  the  Aquifoliacece, 
the  structure  in  both  cases  being  nearly  similar,  differing  prin- 
cipally in  the  aestivation  of  the  corolla,  which  is  valvate  in  the 
former  and  imbricate  in  the  latter.  In  both  families  the  ovarium 
is  normally  plurilocular ; and  when,  as  in  Villaresia,  it  is  one- 
celled,  this  is  always  due  to  the  abortion  of  the  other  cells — 
a condition  that  also  prevails  throughout  the  Icacinacece  •,  it 
therefore  very  rarely  happens  that  more  than  one  cell  and  a 
single  seed  are  perfected  in  this  genus.  I have  recorded  the 
fact  * that  in  Pennantin,  where  the  fruit  is  generally  unilocular 
and  monospermous,  it  sometimes  occurs  that  two  cells,  each 
1 -seeded,  are  developed.  I have  witnessed  the  same  excep- 
tional occurrence  in  Villaresia,  in  a species  growing  at  Kew, 
where,  on  the  same  plant,  some  of  the  ovaries  were  1 -locular, 
while  others  were  distinctly  bilocular,  each  with  two  ovules  col- 
laterally suspended  from  the  dissepiment.  Hence  the  rule  is 
general  throughout  both  families,  that,  although  the  normal 
condition  of  the  ovary  is  plurilocular,  there  exists  a general  ten- 
dency to  the  abortion  of  most  of  its  cells.  Thus  in  Ilex  we  have 
constantly  four,  or  more  rarely  five,  cells,  in  Prinos  six  to  eight, 
in  Cassine  three,  in  Nemopanthes  three  or  four,  while  in  Byronia 
they  number  from  twelve  to  sixteen  j in  Villaresia  it  is  almost 
universally  1 -celled,  as  also  is  the  case  in  JExtoxicum,  which 
appears  to  belong  to  the  same  family.  Although,  as  I have 
mentioned,  the  ovary  in  the  Icacinacece  is  generally  unilocular, 
it  is  constantly  3-  or  5-celled  in  Emmotum. 

Throughout  both  families  there  is  a general  tendency  towards 
the  suppression  of  one  of  the  sexes,  so  that  the  flowers  are  always 
more  or  less  polygamous ; and  this  is  carried  to  such  an  extreme 
in  jExtoxicum,  that  they  are  constantly  dioecious,  when  in  all 
other  respects  the  structure  corresponds  with  the  Aquifoliacece. 
On  the  other  hand,  perhaps  no  genus  in  the  family  approaches 
nearer  to  regular  hermaphroditism  than  Villaresia. 

One  great  peculiarity  attends  the  development  of  the  ovary  in 
this  genus  ; the  suppressed  cells  united  in  the  normal  axis  form 
a prominent  longitudinal  parietal  expansion,  which  extends  far 
towards  the  centre  of  the  single  fertile  cell ; and  from  near  the 
summit  of  this  expansion  the  two  collateral  ovules  are  suspended. 
In  the  fruit,  only  one  of  these  ovules  arrives  at  maturity,  and 
that  soon  fills  the  entire  cavity ; the  seed  therefore  moulds  itself 
about  the  placental  expansion,  becoming  thus  bent  round  it,  so 
that  its  transverse  section  is  hippocrepiform.  A similar  struc- 
ture occurs  in  Bursinopetalum,  as  is  well  shown  by  Dr.  Wight, 
in  his  ' leones^  (tab.  956).  This  latter  genus  is  referred  by  Dr. 

* Huj.  op.  vol.  i.  p.  77,  pi-  12.  figs.  2-5-28  j Ann.  Nat.  Hist.  ser.  2. 
vol.  ix.  p.  488. 
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Wight  to  Olacacece,  but  it  cannot  belong  to  that  family,  on  ac- 
count of  the  structure  of  its  ovary  and  the  mode  of  suspension 
of  its  ovules,  in  which  respects  there  is  a perfect  analogy  to  the 
structure  of  Villaresia. 

I will  shortly  detail  the  observations  I have  recently  made  on 
the  peculiar  structure  of  Bursinopetalum,  and  will  endeavour  to 
indicate  its  real  affinity. 

Although,  as  before  stated,  the  aestivation  of  the  petals  in 
Villaresia  is  broadly  imbricative,  their  summits  are  always  in- 
flected and  folded  into  each  other,  so  that  it  is  sometimes  diffi- 
cult to  unravel  a bud.  This  occurs  also  in  Bursinopetalum  and 
in  other  genera  of  the  family,  as  in  the  male  flowers  of  j^xtoxi- 
cum,  for  example.  The  greater  or  less  degree  of  inflection  of 
the  summits  of  the  petals  is  nearly  universal  in  the  Icacinacece, 
and  this  occurs  sometimes  to  a great  extent ; but  as  the  sestiva- 
tion  there  is  completely  valvate,  the  separation  of  the  parts  in 
the  bud  is  quite  easy. 

Another  peculiarity  exists  in  Villaresia — the  presence  of  hol- 
low glands  imbedded  in  the  parenchyma  of  its  leaves,  each  with 
a pervious  opening  on  the  lower  face,  always  situated  within  the 
axils  of  the  primary  nerves  or  in  the  sinus  of  their  first  bifurca- 
tions : this  peculiarity  is  not  confined  to  the  typical  species  in 
which  I first  observed  it.  Ruiz  and  Pavon  notice  the  occurrence, 
which  they  attribute  to  the  work  of  insects ; but  this  is  not  pro- 
bable, because  these  porous  glands  present  themselves  regularly 
in  the  axils,  exactly  in  the  same  position,  and  appear  as  con- 
stantly in  the  several  Brazilian  species  as  in  those  of  Chilian 
growth.  Sometimes  the  base  of  the  nerve,  where  it  joins  the 
midrib,  is  expanded  like  a lamellar  plate,  forming  a hollow  pouch 
beneath  it,  with  the  porous  aperture  in  its  mouth ; generally  the 
hollow  within  the  parenchyma  is  not  much  larger  than  the  open 
pore  itself. 

Villaresia  was  considered  to  be  a genus  peculiar  to  Chile,  but 
it  has  since  been  found  in  the  Banda  Oriental  and  in  Southern 
Brazil,  and  even  within  the  tropics  as  far  as  15°  S.  lat.  These 
Brazilian  plants  have  all  been  considered  by  Reisseck  as  identical 
with  the  type  of  Chilian  growth ; but  the  characters  here  given 
show  them  to  be  specifically  distinct.  In  habit  they  all  much 
resemble  those  of  Ilex,  the  leaves  in  some  species  of  both  genera 
being  often  spinoso-dentate ; in  others  they  are  quite  entire.  It 
is  probable  that  they  contain  theine,  as  in  Ilex  Paraguayensis 
and  other  species  of  that  genus ; for  the  leaves  of  the  Ilex  Con- 
gonha  of  Martius,  which  is  a species  of  Villaresia,  are  used  in 
Brazil  as  tea,  the  Brazilian  term  congonha  being  synonymous 
with  the  word  yerba,  as  the  tea  of  Paraguay  is  called.  It  may 
sometimes  be  difficult  to  distinguish  the  plants  of  Villaresia  from 
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those  of  Ilex-,  but  a ready  test  is  always  to  be  observed  in  the 
flower,  the  pistil  in  the  former  genus  being  furnished  with  a 
lengthened  style,  while  in  the  latter  the  stigma  is  always  quite 
sessile : the  fruit  of  the  one  can  never  be  confounded  with  that 
of  the  other.  Many  of  the  Brazilian  species  have  much  larger 
and  thinner  leaves,  and  the  inflorescence  is  frequently  tei’minal 
in  subfasciculated  spikes : they  bear  much  the  appearance  of 
Leretia,  a Brazilian  genus  of  the  Icacinacece — a family  differing 
chiefly  from  the  AquifoliacecB  in  the  aestivation  of  the  corolla  and 
the  mode  of  development  of  the  fruit.  In  the  before-mentioned 
species  of  Villaresia  growing  at  Kew,  where  some  of  its  flowers 
had  a 2-celled  ovary,  with  two  ovules  in  each  cell,  suspended 
from  the  summit  of  the  dissepiment,  I found  that,  in  this  case, 
it  had  two  styles. 

All  the  species  belonging  to  the  genus  form  erect  trees  having 
straight  trunks,  with  copious  frondose  heads ; but  Prof.  Reisseck 
states,  in  his  generic  diagnosis  (in  Mart.  Plor.  Bras.  fasc.  xxviii. 
p.  75),  that  the  plants  are  sometimes  scandent.  Prom  this  it  may 
be  inferred  that  he  alludes  to  the  Villaresia  scandens  of  Hasskarl ; 
but  that  plant  (from  Java)  cannot  belong  to  the  genus,  nor  even 
to  the  same  family*. 

The  following  emended  generic  characters  are  founded  on  my 
own  observations,  except  those  of  the  fruit  and  seed,  wdiich  are 
copied  from  the  description  of  Jussieu. 

Villaresia,  R.  & P. ; — Citronella,  Don  j — Flores  hermaphroditi 
vel  rarius  polygami.  Sepala  5,  acuta,  imo  connata,  sestiva- 
tione  imbricata,  persistentia.  Petala  5,  libera,  sepalis  alterna, 
oblonga,  nervo  mediano  prominulo  intus  instructa,  margine- 
tenui,  undulato-crenata,  sestivatione  quincuncialiter  imbricata, 
apicibus  valde  introflexis  et  inter  se  complicatis.  Stamina^,  cum 
petalis  alternantia,  et  iis  paulo  breviora ; filamenta  complanato- 
subulata;  anthera.  introrsse,  cordato-reniformes,  2-loculares, 
longitudinaliter  dehiscentes.  Ovarium  sessile,  conicum,  sse- 
pius  subgibbum  et  1-loculare,  intus  carina  parietal!  (e  loculis 
abort! vis  in  axem  centralem  congest!  s)  valde  prominente  no- 

• In  Retzia,  i.  152;  Walp.  Ann.  iv.  431 ; it  diflFers  from  Villaresia  in  its 
scandent  habit,  its  2-locular  ovarium  with  only  a single  pendent  ovule  in 
each  cell,  and  its  exalbuminous  seed  with  large  fleshy  cotyledons.  On  this 
account  it  seems  more  likely  to  be  allied  to  Chailletia,  with  which  it  appears 
to  agree  in  the  structure  of  its  flower  and  fruit.  I know  the  plant  only 
from  description  : from  its  glabrous  leaves,  white  corymbose  flowers,  which 
are  free,  and  not  connate  with  the  petiole,  its  entire  petals,  and  simple  long 
glabrous  style,  it  is  perhaps  near  to,  if  not  identical  with,  Chailletia  {Di- 
chapetalum)  Timoriensis,  DC.,  with  which  it  also  agrees  in  its  geographical 
position.  The  Chailletia  dichapetalum,  R.  Br.,  from  Madagascar,  is  scan- 
dent. 
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tatum,  ovuUs  2 collateralibus  a sumrao  carinae  suspensis ; vel 
rarius  complete  2-loculare  et  ovulis  2 collateralibus  in  quoque 
loculo  ad  apicera  dissepimenti  affixis.  Stylus  bi’evis,  crassius- 
culus,  in  ovario  uniloculari  unicus,  sublateralis ; in  ovario  2-lo- 
culari  styli  2;  stigma  obliquum,  obtusum.  Drupa  globosa, 
parce  carnosa,  endocarpio  lignoso  semisepto  longitudinali 
superne  latiore,  incomplete  2-loculata,  abortu  monosperma. 
Semen  cavitati  loculi  conforme,  bine  circa  semiseptum  lon- 
gitudinaliter  plicatum ; integumenta  dupla,  tenuia,  interius  in 
rimulas  albuminis  immissum ; embryo  intra  albumen  copiosum 
carnosum  apicem  versus  nidulans,  parvus;  radicula  supera, 
teres,  cotyledonibus  complanatis  orbiculatis  duplo  longior. 
Arbores  vel  arbusculae  Chilenses  et  Brasilienses,  sempenirentes ; 
folia  alterna  vel  subopposita,  elliptica,  Integra,  vel  spinoso- 
dentata,  scepe  rigide  coriacea,  glaberrima,  petiolata ; inflores- 
centia  axillaris  vel  terminalis,  seepius  spicatim  racemosa ; flores 
albi,  parvuli,  citriodori. 

1 . Villaresia  mucronata,  R.  & P.,Flor.  Per.  et  Chil.  iii.  9,  tab.  231; 
A.Juss.  Ann.  Sc. Nat.  xxv.  14,  tab.  3.  fig.  2 ; Gay,  Chile,  ii.l2 ; 
Reiss,  in  Mart.  Flor.  Bras.  fasc.  xxviii.  p.  75  (in  parte) ; — Citro- 
nella  mucronata,  D.Don,  Edinb.  Phil.  Journ.  xiii.  243  ; — Citrus 
Chilensis,  Molina  ; — ramulis  flavidis,  opacis,  striatulis ; foliis 
ovato-oblongis,  apice  longe  mucronatis,  utrinque  acutis,  in- 
terdum  imo  obtusioribus,  coriaceis,  margine  cartilagineo  in- 
tegris  vel  rarius  subsinuato-dentatis  et  obsolete  spinosis, 
supra  lucidis,  Isete  viridibus,  subtus  pallidioribus,  opacis,  costa 
mediana  prominente ; nervis  anastomosantibus  venisque  reti- 
culatis  utrinque  prominulis,  subtus  in  axillis  et  in  dichotomiis 
nervorum  glanduda  cava  immersa  poro  aperto  donatis ; petiolo 
brevi,  rugoso,  sub  lente  puberulo;  paniculis  terminalibus, 
folio  multo  longioribus,  spicatim  racemosis;  rachi  flavida, 
tomentella,  ramis  3-floris  patentibus  calycibusque  pubes- 
centibus ; petalis  flavido-albis,  glabris,  odoratissimis ; drupa 
olivaeformi. — Chile,  v.  v.,  in  provdneiis  centralibus  Naranjillo 
dicta,  in  australioribus  Guilli-patagua  nuncupata. 

A tree  grounng  in  the  central  provinces  of  Chile,  and  extend- 
ing as  far  to  the  southward  as  35°  lat.  : it  grows  to  the  height 
of  10-20  feet.  In  the  Viceroy^s  report  to  the  King  of  Spain, 
enumerating  the  useful  trees  and  shrubs  of  Chile,  the  Naranjillo 
of  Aconcagua  is  said  to  be  50  or  60  feet  high,  and  of  sufficient 
girth  to  furnish  logs  18  inches  square  and  21  feet  in  length. 
I have  never  seen  or  heard  of  its  attaining  any  approach  to 
that  size.  It  has  an  erect  trunk,  with  a broad  spreading 
head  and  copious  foliage.  The  wood  is  white  and  tough,  with 
i fine  grain,  and  is  easily  worked;  when  sawn,  it  makes  good 
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barrel-staves.  The  leaves  are  thick  and  rigid,  of  a pale,  bright, 
shining  green,  generally  elliptic  and  acute  at  both  extremities, 
with  a sharp  mucronate  apex,  a thick  yellowish  cartilaginous 
border,  which  is  generally  entire,  rarely  obsoletely  spinose, 
1^-2^  inches  long,  |-linch  broad,  on  a fleshy  thickened  petiole 
2 lines  long.  The  terminal  inflorescence  is  a spicated  raceme, 
ferruginously  pubescent,  3 or  4 inches  long,  its  numerous  alter- 
nate branchlets,  bracteated  at  base,  being  very  patent,  and  4-6 
lines  long,  each  bearing  at  its  apex  3-6  almost  sessile  flowers ; 
the  sepals  are  suborbicular,  pilose,  with  ciliate  imbricated  mar- 
gins, ^ line  diam. ; the  petals  are  oblong,  2 lines  long,  1 line 
broad,  cuneate  at  base,  internally  furnished  with  a raised  cari- 
nated  nervure,  the  margins  crenated,  broadly  and  quincuncially 
imbricated  in  aestivation,  the  summits  of  the  three  more  internal 
ones  being  inflected  and  plicated  together ; the  stamens  are 
about  two-thirds  the  length  of  the  petals;  the  ovary  and  short 
style  are  the  length  of  the  stamens,  and  glabrous.  The  fruit, 
which  I have  not  seen,  is  said  to  be  6-8  lines  long  and  4-5  lines 
in  diameter*. 

Var.  lata; — foliis  late  ovatis  vel  obovatis,  e basi  3-5-nerviis 
hinc  obtusis,  rotundatis  aut  subcordatis,  apice  breviter  et 
acute  mucronatis,  margine  cartilagineo  ssepius  obsolete  den- 
tato-spinosis,  rigidulis,  supra  nitentibus  et  pallide  viridibus, 
subtus  opacis  et  flavescentibus,  costa  mediana  superne  paulo, 
subtus  valde  prominente,  hinc  in  axillis  nervorum  poroso- 
glandulosis;  petiolo  brevi,  lato,  aupeme  profun de  canaliculate, 
in  junioribus  puberulo;  racemis  terminalibus,  ssepe  duplis, 
folio  brevioribus,  floribus  dense  agglomeratis,  ramis  brevis-, 
simis,  puberulis,  imo  bracteatis,  apice  2-floris;  floribus  sessili- 
bus,  ebracteatis. — v.  v.  ad  Limache ; v.  s.  in  herb.  Mus.  Par., 
Rancagua,  in  herb.  Hook.,  Valparaiso  (Cuming,  556),  Colcha- 
gua  (Bridges). — An  species  distincta  ? 

This  variety  is  very  distinct,  in  its  constantly  broader,  larger, 
and  more  rounded  leaves,  the  margin  being  often  obsoletely 
spinose  ; the  inflorescence  is  much  shorter,  and  the  flowers  are 
more  aggregated;  the  leaves  are  2-2^  inches  long,  inch 

broad,  on  a petiole  1-2  lines  long ; the  inflorescence  is  usually 
I inch,  seldom  2 inches  long;  the  alternate  branchlets,  being 
less  than  a line  in  length,  bear  one  or  two  flowersf. 

2.  Villaresia  pungens,  n.  sp.; — ramulis  teretibus,  pallide  glaucis, 
subpuberulis ; foliis  glaberrimis,  obovatis,  basi  rotundis  et 

* A figure  of  this  plant,  with  analytical  details,  is  given  in  Plate  67  A. 
t This  variety,  with  analytical  details,  is  represented  in  Plate  67  b. 
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subcordatis,  apice  acutis  et  aciculato-mucronatis,  margine 
cartilagineo  undulato-crispatis  et  crebre  aciculato-spinosis, 
supra  nitentibus  Isete  viridibus,  subtus  pallidioribus,  utrinque 
reticulatis,  subtus  nervis  arcuatis  costaque  prominentibus, 
glandulis  porosis  nullis,  aut  raris  in  axiUis  nervorum ; petiolo 
brevissimo,  supra  complanato,  subtus  convexo^  et  transversim 
ruguloso. — Concepcion,  v.  s.  in  herb.  Hook,  et  Mus.  Brit. 
(Cuming),  sine  flore. 

This  plant  differs  from  the  typical  species  in  its  larger  leaves, 
which  are  nearly  sessile,  very  broad  and  subcordate  at  base,  less 
coriaceous,  very  shining,  the  margin  being  very  crispately  undu- 
lated, and  armed  at  the  distance  of  1 or  2 hnes  with  very  sharp 
patent  spines  1 line  long;  the  poriferous  glands  are  generally 
wanting,  or,  if  present,  are  much  smaller,  and  seldom  in  the 
axils  of  the  nervures.  The  leaves  are  2|-3|  inches  long,  14-2^ 
broad,  on  a petiole  1 hne  long  and  1 line  broad*. 

3.  Villaresia  Congonha,  nob. ; — Villaresia  mucronata,  Reiss,  {non 
R.Si;  P.)  in  Mart.  Flor.Bras.  fasc.  xxviii.  p.75,tab.22ettab.  14. 
fig.  18; — Ilex  Gongonha,  Mart.  Reiss,  {edit.  Angl.  ii.  100)  ; 
Lambert.  Pin.  ii.  Append,  tab.  6 ; G.  Don,  Diet.  ii.  18 ; — Cas- 
sine  Congonha,  Mart.  Isis.  1824,  p.  589;  St.  HU.  in  Guillem. 
Arch.  Bot.  i.  31 ; Spreng.  Sgst.  i.  939 ; — IMyginda  Congonha, 
DC.  Prodr.  ii.  13;  G.  Don,  Diet.  ii.  16; — ramulis  foliis  ob- 
longo-ovatis,  imo  acutis,  apice  obtusioribus  et  valde  mucro- 
natis,  margine  crassiusculo  cartilagineo  reflexo,  rarius  integro, 
ssepissime  breviter  et  remote  sinuato-spinosis,  coriaceis,  utrin- 
que subopacis,  pallide  viridibus,  concoloribus,  supra  reticu- 
latis, subtus  costa,  nei-vis  tenuibus  venisque  paulo  prominulis, 
et  hinc  vesicula  immersa  poro  aperta  in  axillis  omnibus  ner- 
vorum donatis,  petiolo  subbrevi,  canaliculato ; racemis  axil- 
laribus  et  terminalibus,  subspicatis,  bracteatis,  flavido-pilosis ; 
ramis  brevissimis,  3-floris,  floribus  parviusculis,  sessilibus, 
bracteolatis,  ramis  basalibus  iterum  ramosis;  sepalis  parvis, 
rotundato- acutis,  cihatis;  petalis  oblongo-linearibus,  sub- 
spathulatis,  suberectis,  cucullatis ; staminibus  brevissimis,  se- 
palis vix  longioribus ; ovario  glabro,  ventre  2-sulcato. — Bra- 
silia, in  prov.  australioribus  et  centralibus,  v.  s.  in  herb.  Hook. ; 
Bio  Grande  et  Entre  Rios  (Tweedie). 

This  plant  is  considered  by  Dr.  Reisseck  to  be  identical  with 
the  typical  species,  of  Chilian  growth  : it  certainly  resembles  it 
in  general  appearance,  but  has  several  distinctly  characteristic 
features.  The  leaves  are  differently  shaped,  and  not  so  shining 


A representation  of  this  plant  is  given  in  Plate  68. 
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above ; the  racemes  are  usually  axillary,  and  much  shorter ; the 
flowers  only  half  the  size ; the  petals  are  more  linear,  and  the 
stamens  proportionally  shorter.  In  Tweedie's  specimens,  the 
leaves  are  If  inch  long,  1 inch  broad,  on  a petiole  1^  line  long; 
in  the  drawing  given  in  Lambert’s  work,  of  a plant  from  the  pro- 
vince of  Minas  Geraes,  which  I have  not  seen,  and  which  is  pro- 
bably a distinct  species,  the  leaves  are  4-4^  inches  long,  2^  inches 
broad,  on  a petiole  3-4  lines  long.  In  both,  the  racemes  do  not 
exceed  a length  of  9 lines,  and  are  often  shorter;  their  lateral 
branchlets  are  1-2  lines  long,  bearing  on  their  summits  a cluster 
of  three  to  six  extremely  small  sessile  flowers ; the  sepals  are  f 
the  length  of  the  petals,  and  are  seated  on  a 5-lobed  hispid  torus; 
the  petals  are  little  more  than  | line  long,  and  J line  in  bi’eadth; 
they  are  erect  (not  expanded  as  in  V.  mucronata) ; in  sestivation 
their  summits  are  more  deeply  inflected : the  stamens  are  y the 
length  of  the  petals ; the  ovary  and  style  | of  their  length.  The 
ovary  is  glabrous,  gibbous  on  the  dorsal  side,  2-sulcate  on  the 
ventral  face,  the  style  being  somewhat  excentrical,  and  with  a 
clavate  stigma*. 

4.  Villaresia  cvspidata,  n.  sp. ; — Villaresia  mucronata,  Reiss,  in 
parte  {non  R.  ^ P.) ; — ramulis  angularibus,  flavido-opacis, 
foliis  ovatis  vel  ellipticis,  utrinque  acutis,  apice  mucrone  longo 
valido  cuspidatis  aut  retusis,  crasso-coriaceis,  margine  cartila- 
gineo  integro  crasso  reflexo,  supra  nitidis,  pallidiusculis,  reti- 
culato-venosis,  nervis  immersis  leviter  sulcatis,  subtus  valde 
flavido-opacis,  minute  nigro-punctulatis,  costa,  nervis  arcuatis 
venisque  prominentibus,  rarius  in  axillis  nervorum  glandula 
porifera  donatis,  longe  petiolatis;  petiolo  flavido-opaco,  sub- 
ruguloso,  superne  profunde  canaliculate ; racemis  axillaribus 
et  terminal  ibus  3-4,  fasciculatis,  folio  tertia  parte  brevioribus, 
subspicatis ; brachiis  patentibus,  imo  bracteatis,  summo  flores 
3 sessiles  bracteolatos  gerentibus ; rachi  brachiisque  flavido- 
puberulis. — Prov.  Minas  Geraes,  v.  s.  in  herb,  meo ; Salgado, 
ad  Rio  San  Francisco. 

This  species  differs  from  the  preceding  in  having  still  thicker 
leaves,  which  are  quite  entire,  nigro-punctulate  beneath,  and 
rarely  with  poriferous  glands  in  the  axils  of  the  nerves ; the  pe- 
tiole is  three  or  four  times  the  length  of  that  of  the  former.  The 
leaves  are  2-2|  inches  long,  lj-2f  inches  broad,  on  a petiole  5 
or  6 lines  in  length.  The  racemes  are  9-12  lines  long,  the  lateral 
branchlets  1 line  long.  The  flowers  are  much  smaller  than  in 
V.  mucronata,  being  about  line  in  diameter  when  expanded; 
the  minute  sepals  are  nearly  glabrous,  membranous,  with  ciliate 


* This  species  is  shown  in  Plate  69. 
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margins,  concave,  suborbicular,  acute  at  the  apex,  and  imbri- 
cated ; they  are  adnate  upon  an  externally  pilose  deeply  5-lobed 
fleshy  torus : the  petals  are  elliptic,  with  an  internal  carinated 
nervure,  three  times  longer  than  the  sepals;  the  stamens  are 
two-thirds  the  length  of  the  petals,  and  as  long  as  the  ovary  and 
style,  which  are  quite  glabrous*. 

5.  Villaresia  mcgaphylla,  n.  sp.; — ramis  augulatis,  striatis,  opacis ; 
foliis  majusculis,  oblongis,  imo  acutis,  summum  versus  breviter 
attenuatis,  acumine  ealloso,  integerrimis,  margine  undulato, 
submembranaceis,  glaberrimis,  nervo  marginali  tenuissimo 
revoluto  nitido,  supra  pallide  viridibus,  opacis,  costa  mediana 
immersa  et  sulcata,  inferne  prominente  et  striata,  nervis 
tenuissimis  venisque  baud  reticulatis  utrinque  vix  prorainulis 
et  eglandulosis,  impunctatis;  petiolo  longiusculo,  subtenui, 
semitereti,  supra  canaliculate,  imo  articulate ; paniculis  axil- 
laribus  et  terminalibus,  paulo  supra  basin  brachia  5-8  arete 
approximata  et  fere  fasciculata  emittentibus,  divaricatis,  folio 
dimidio  vel  triente  brevioribus,  spicatim  racemosis;  ramis 
remotiusculis,  brevibus,  patentibus,  imo  bracteatis,  apice  flores 
parvos  3-5  sessiles  bracteolatos  gerentibus;  sepalis  parvis 
bracteolisque  puberulis;  petalis  oblongis,  glabris,  et  stamini- 
bus  sequilongis ; ovario  dense  albido-piloso,  uniloculari ; stylo 
subexcentrico,  breviusculo,  glabro. — Prov.  Rio  de  Janeiro,  v.  v. 
circa  Freichal,  ad  pedem  montium  Organensium. 

This  and  the  following  species  are  vei’y  dissimilar  in  appear- 
ance to  any  of  the  preceding,  bearing  somewhat  a resemblance 
to  the  genus  Leretia ; but  their  floral  structure  is  quite  in  accord- 
ance with  Villaresia,  and  some  have  the  same  porous  glands  in 
the  axils  of  the  nervures  that  characterize  the  genus.  The  leaves 
are  7^  inches  long,  3^  inches  broad,  on  a petiole  10  lines  long : 
the  radiating  divisions  of  the  inflorescence,  in  my  specimen, 
are  2 inches  long ; but  as  they  are  in  a young  state,  they  pro- 
bably would  be  double  that  length  when  fully  matured;  the 
lateral  branchlets  are  1 line  long,  quite  patent,  and  bear  three  or 
five  sessile  flowers  at  their  apex : the  flower  expanded  is  2^  lines 
in  diameter ; the  sepals  are  obovate,  somewhat  acute,  imbricate, 
and  pilose ; the  petals  are  laueeolate-oblong,  neai'ly  three  times 
as  long  as  the  sepals,  with  a prominent  internal  keel ; they  are 
imbricated  in  aestivation,  with  their  apices  inflected  : the  stamens 
are  three-fourths  the  length  of  the  petals,  and  longer  than  the 
pistil : the  ovary  is  obovate  and  pilose,  1 -celled,  with  two  sus- 
pended ovules  t- 

* A drawing  of  this  plant  is  given  in  Plate  70. 
t This  species,  with  analytical  details,  may  be  seen  in  Plate  7 1 • 
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Var.  acuminata-, — foliis  longius  acuminatis,  paniculse  brachiis 
folio  fere  sequilongis,  ramis  remotioribus  et  paulo  longioribus, 
floribus  raajoribus,  ovario  interdum  2-loeulari  cum  stylis  2. 
— V.  V.  in  hort.  bot.  Kew.  cult. 

The  differences  above  mentioned  may  only  be  the  result  of 
culture ; but  I think  the  plant  must  be  referred  to  the  species 
above  described,  which  I found  at  Treichal.  The  leaves  in  this 
cultivated  variety  are  6|-7j  inches  long,  2|-3  inches  broad,  on 
a petiole  of  5 or  6 lines ; the  radiating  branches  of  the  inflores- 
cence are  2-6  inches  long,  the  main  stems  nearly  glabrous ; the 
lateral  branchlets  alternate,  inch  apart,  and  quite  patent,  are 
2-3  lines  long,  and  pubescent : the  flowers  expanded  are  3 lines 
in  diameter. 

6.  Villaresia  virescens,  n.  sp. ; — glaberrima,  ramulis  teretibus, 
vix  striatulis;  foliis  ellipticis  vel  oblongis,  utrinque  acutis, 
apice  acuminatis,  integerrimis,  submembranaceis,  margine 
cartilagineo  nitido  reflexo,  obscure  viridibus,  opacis,  subtus 
pallidioribus;  nervis  tenuibus  venisque  vix  prominulis,  eglan- 
dulosis  et  epunctatis,  breviter  petiolatis : paniculis  racemoso- 
spicatis,  simplicibus,  axillaribus  et  terminalibus,  breviusculis ; 
floribus  sessilibus  in  apice  ramorum  brevissimorum  glome- 
rulatis ; sepalis  pilosis ; petalis  glabris,  intus  carinatis ; ovario 
glabro ; stylo  brevi,  subexcentrico ; stigmate  clavato,  sub- 
bilobo. — Prov.  Rio  de  Janeiro  v.  s.  in  herb,  meo,  Iguassa,  ad 
pedem  montis  Serra  de  Tingoa. 

A species  analogous  to  the  last  mentioned,  with  smaller  leaves, 
acute  at  both  extremities,  with  much  shorter  petioles.  The 
leaves  are  4|-5  inches  long,  l|-2  inches  broad,  on  a petiole 
3 lines  in  length.  The  inflorescence  consists  of  a short  simple 
panicle,  in  which  the  lateral  branches  are  so  short  and  approxi- 
mated that  the  wRole  bears  the  appearance  of  a spike  of  agglo- 
merated flowers : the  sessile  flowers  are  nearly  2 lines  in  dia- 
meter; the  sepals  are  oblong,  membranaceous,  obtuse,  and 
slightly  pubescent ; the  petals  are  1 line  in  length  and  three 
times  as  long  as  the  sepals,  they  are  smooth,  carinate  within ; 
the  stamens  are  nearly  equal  to  them  in  length,  and  as  long  as 
the  pistil ; the  ovary  is  almost  glabrous. 

7.  Villaresia  ramiflora,  n.  sp. ; — glaberrima,  dichotome  ramosa, 
ramulis  striato-angulatis ; foliis  lanceolato-oblongis,  vel  ellip- 
ticis, imo  cuneatis,  apice  longiuscule  sensim  acuminatis,  acu- 
mine  obtusiusculo  calloso,  integerrimis,  margine  cartilagineo 
rubello  nitido  revoluto,  supra  viridibus  subopacis,  costa  ner- 
visque  immersis  sulcatis,  subtus  ferrugineo-pallidis,  costa 
striata,  nervis  tenuibus  venisque  subprominulis,  cavitate  porosa 
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versus  axillas  nervorum,  aliisque  minutis  vagis ; petiolo  sub- 
tenui  profunde  canaliculato : panicula  ramosa,  terminali,  pe- 
tiolo 3-plo  longiore ; floribus  parvulis,  sessilibus  in  ramis  sub- 
glomerulato-spicatis ; sepalis  villosis;  petalis  ovatis,  paulo 
acutis,  intus  carinatis,  sepalis  2-plo  longioribus ; staminibus, 
sepalis  pistilloque  sequilongis ; ovario  glabro,  vel  pilis  paucis 
in  sulco  ventrali  munito;  stylo  brevi;  stigmate  clavato. — In 
montibus  Organensibus  prov.  Rio  de  Janeiro,  v.  v. 

This  species  is  near  V.  megaphijlla,  but  has  many  distinct  fea- 
tures. Its  leaves  are  4-5  inches  long,  l|-2  inches  broad,  on 
a petiole  4-5  lines  long.  The  panicle  is  little  more  than  an  inch 
long;  it  has  several  alternate  branches,  4-6  lines  long,  the 
lateral  branchlets  being  extremely  short  or  almost  obsolete,  each 
bearing  three  sessile  flowers  in  its  apex,  which  make  the  branches 
appear  glomerate-spicate ; the  flowers  expanded  are  smaller  than 
any  of  the  preceding. 

8.  Villaresia  paniculata,  nob. ; — Leonia  paniculata.  Mart.  hb. 
Bras.  No.  420;  DC.  Prodr.  viii.  669  {in  adnot.)) — Leretia 
paniculata.  Mart.  Flor.  Bras.  fasc.  xvii.  p.  17  in  not.-, — folds 
oblongis,  basi  attenuatis,  apice  obtusis  vel  acutis,  coriaceis; 
nervis  tertiariis  vix  distinctis;  paniculis  terminalibus,  con- 
tracts, folio  brevioribus ; drupa  oblonga,  1-sperm^i. — In  syl- 
vis  prov.  Rio  de  Janeiro. 

I have  not  seen  this  plant,  which  evidently  is  very  closely 
allied  to,  if  not  identical  with,  one  of  the  three  last-named  spe- 
cies. The  size  of  the  leaves  is  not  given  by  DeCandolle,  nor  the 
characters  of  the  flower ; but  its  fruit  and  seed  are  completely 
those  of  V.  mucronata.  The  calyx  is  said  to  be  5-partite,  with 
puberulous  ovate  sepals;  the  drupe  oblong  and  1-seeded,  the 
seed  being  plicated  round  the  prominent  longitudinal  indurated 
placenta,  which  is  enlarged  by  other  two  abortive  cells,  and 
projects  far  into  the  cavity  of  the  fertile  cell,  the  seed  being 
suspended  from  its  summit.  The  specimen,  being  fructiferous, 
appears  to  have  had  no  flowers,  as  Prof.  DeCandolle  says  of  it, 
“flore  ignoto.^’ 


.iExTOXICUM. 

The  position  of  this  genus  of  the  Flora  Peruviana  has  not  yet 
been  satisfactorily  established ; but  the  observations  I have  been 
enabled  to  make  will  probably  throw  some  light  on  the  subject. 
The  only  botanist  who  has  suggested  a place  for  it  is  Sir  Wm. 
Hooker,  who,  in  1837,  referred  it  to  Euphorbiacece but  the 
structure  of  the  fruit  and  seed,  with  other  characters,  militate 
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against  this  conclusion.  Notwithstanding  the  anomaly  of  some 
of  its  features,  the  weight  of  the  evidenee  here  colleeted  together 
will,  I think,  show  its  close  proximity  to  the  Aquifoliacece.  The 
distinguished  botanist  just  mentioned,  when  he  described  its 
flowers  as  being  dioecious,  had  only  seen  the  male  plant ; they 
are,  however,  properly  speaking,  polygamo-dioecious : that  is  to 
say,  in  the  male  flowers  the  ovary,  though  present,  is  rudimentary 
and  sterile ; and  in  the  female  flower,  although  the  stamens  of 
the  usual  size  exist,  the  anther-eells  are  abortive  and  deficient  of 
pollen  : the  two  sexes  are  always  in  distinct  plants,  and  in  all 
these  respects  the  genus  resembles  Prinos  and  Nemopanthes ; 
so  far,  therefore,  jPlxtoxicum  is  quite  reconcileable  with  the 
Aquifoliacece.  Its  only  known  species  is  a native  of  the  eentral 
and  southern  provinces  of  Chile,  where  it  forms  an  evergreen 
tree  of  some  height,  with  oblong  alternate  leaves,  eovered  with 
lepidote  scales.  Its  flowers  are  small,  in  simple  axillary  raeemes 
raueh  shorter  than  the  leaves,  the  whole  inflorescence  being 
densely  covered  with  lepidote  scales  similar  to  those  of  the  leaves. 
Each  flower,  while  in  bud,  is  closely  invested  by  a membrana- 
ceous entire  spherical  bract,  which  bursts  by  laceration  from  the 
base,  and  falls  off  to  allow  of  the  expansion  of  the  floral  parts : 
we  find  no  other  genus  in  the  family  possessed  of  this  character. 
The  calyx  consists  of  five  (rarely  six)  orbicular  concave  membra- 
naceous sepals,  which  are  much  imbricated  in  aestivation,  and 
are  formed  of  close  rows  of  longitudinal  cells,  all  radiating  to- 
wards the  circumference  from  the  point  of  attachment ; and  they 
therefore  easily  split  in  that  direction.  The  petals,  always  equal 
in  number  to  the  sepals,  are  alternate  with  them ; they  are  longer, 
obovate,  narrowed  towards  the  base,  with  an  internal  raised  keel 
and  undulating  crispate  margins;  in  the  female  plant  they  are 
quincuncially  imbricated  in  aestivation ; in  the  male  flower  the 
three  internal  petals  have  their  apices  much  inflected  and  pli- 
cated together, — in  all  which  respects  they  closely  resemble  those 
of  Villaresia.  The  stamens,  in  both  sexes,  usually  five  (rarely  six), 
alternate  with  the  petals  and  with  as  many  fleshy  glandular  pro- 
cesses, all  being  hypogynous  around  the  ovary.  Whenever  the 
flower  is  abnormally  6-merous,  the  sixth  sepal,  petal,  stamen,  and 
gland  are  always  smaller,  sometimes  almost  rudimentary ; and  in 
all  cases  these  are  forced  out  of  the  concentiflc  serial  lines  by  crowd- 
ing, so  that  the  perfect , symmetry  of  the  parts  becomes  thus 
somewhat  deranged,  showing  the  normal  sti’ucture  to  be  5-me- 
rous,  and  that  it  only  becomes  6-merous  by  a kind  of  monstrous 
growth.  In  order  to  ascertain  the  nature  of  the  glandular  pro- 
cesses, it  is  necessary  to  particularize  their  structure.  They  are 
described  by  Sir  Wm.  Hooker  as  a nectary, — a term  too  ambi- 
guous in  its  meaning ; they  appear  to  me  sterile  stamens,  or 
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staniinodes ; for  they  altei*nate  with  the  filaments,  and  seem  to 
stand  in  the  same  whorl ; they  are  somewhat  deltoid  in  form  in 
the  S' . tapering  downward  to  the  point  of  their  attachment  round 
the  base  of  the  small  central  sterile  ovary,  are  almost  unequally 
2-lipped  and  slightly  concave  at  the  summit,  each  lip  being 
emarginated ; from  their  form,  they  appear  somewhat  radiately 
expanded,  and,  as  well  as  the  stamens,  are  quite  glabrous,  leaving 
in  the  centre  the  depressed  disk-shaped  ovary,  which  is  covered 
with  lepidote  scales,  similar  to  those  which  invest  the  bract  and 
leaves.  These  staminodes,  in  the  ? flower,  are  more  eompressed, 
simply  2-lobed  in  the  summit,  and,  like  the  stamens,  stand  erect, 
pressed  against  the  ovary;  they  cannot  be  considered  as  the 
lobes  of  a disk,  beeause  they  are  perfectly  free  and  hypogynously 
attached,  alternating  with  the  stamens  round  the  base  of  the 
ovary. 

The  filaments  in  the  d flowers  are  semiterete,  thick,  and  fleshy, 
divaricating  outwards  at  the  point  of  their  hypogynous  attach- 
ment, but  gradually  curve  inwards,  so  that  the  anthers  meet  in 
a connate  form  in  the  eentre : the  anthers  are  nearly  globular, 
and,  consisting  of  two  adnate  lobes,  are  cordate  at  the  base,  where 
they  are  somewhat  dorsally  affixed  to  the  pointed  apex  of  the 
filament ; the  lobes  burst  somewhat  laterally,  each  by  a longitu- 
dinal fissure,  the  margins  of  which  contract,  so  that  each  appears 
to  open  by  a large  broad  pore ; they  are  nearly  the  length  of  the 
filament,  the  entire  stamens  being  twice  as  long  as  the  inter- 
mediate staminodes,  the  same  length  as  the  sepals,  and  two- 
thirds  the  length  of  the  petals.  Sir  Wm.  Hooker's  figures  of 
the  parts  of  the  male  flower  are  very  correctly  depicted. 

In  the  female  flower,  the  bract,  sepals,  and  petals  are  similar 
to  the  same  parts  in  the  male ; but  the  petals  in  the  bud  are 
pressed  imbricatively  upon  the  ovary,  which  fills  all  the  space  in 
the  centre.  The  five  filaments  are  linear,  half  the  length  of  the 
ovary,  against  which  they  stand  erect,  are  much  compressed  and 
rendered  somewhat  emarginate  at  the  summit  by  the  presence 
internally  of  two  small  yellow  glands,  which  are  the  abortive 
anthers  : the  five  alternate  staminodes  are  rather  more  than  half 
their  length,  nearly  double  their  breadth,  emarginate  at  the 
summit,  equally  compressed  and  erect,  and  stand  in  the  same 
whorl  hypogynously  attached  round  the  base  of  the  ovary  : they 
are  all  quite  smooth ; but  the  ovary  is  densely  covered  with  im- 
bricated peltate  lepidote  scales,  entirely  concealing  the  style,  which 
is  suddenly  bent  down  and  adpressed  upon  it ; when  the  flower 
bursts,  the  style  raises  itself  out  of  its  imprisonment  and  remains 
still  considerably  reflexed ; it  is  smooth,  terete,  and  about  one- 
third  the  length  of  the  ovary,  being  terminated  by  a somewhat 
compressed  2-furcate  stigma,  the  forks  of  which  are  rather 
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acute.  The  ovary  is  1 -celled,  vrith  ttvo  ovules  suspended  from 
near  the  summit,  affixed  by  a small  point  to  the  apex  of  an  in- 
ternal longitudinal  ridge,  nearly  as  in  Villaresia,  which  ridge  is 
probably  formed  of  four  abortive  cells.  This  becomes  deve- 
loped into  an  oval  dry  drupe,  about  5 lines  long  and  3 lines  in 
diameter,  consisting  of  a somewhat  chartaceous  indehiscent  1- 
celled  putamen,  marked  internally  and  externally  by  the  line 
indicating  the  suppressed  axis,  from  the  summit  of  which  two 
seeds  are  suspended,  filling  the  cavity  of  the  cell : each  seed 
is  therefore  oval  and  plano-convex ; its  integuments  are  mem- 
branaceous, with  a small  basal  chalaza : the  enclosed  nucleus  is 
a fleshy  albumen,  imbedding  in  its  summit  an  embryo  of  half 
its  length,  with  cordiform,  broadly  ovate,  acute,  foliaceous  coty- 
ledons, and  a terete  subulate  radicle,  equal  to  them  in  length, 
with  its  thicker  extremity  nearly  touching  the  superior  hilar 
point  of  attachment  of  the  seed. 

There  may  be  seen  in  all  these  details  the  very  closest  resem- 
blance to  the  structure  of  Villaresia,  the  chief  points  of  dissi- 
dence  being  the  presence  of  the  singular  floral  bract  and  of  the 
five  staminodes.  To  the  former,  little  importance  can  be  at- 
tached in  an  ordinal  point  of  view.  This  organ  is  very  analogous 
to  the  involucral  calycule  of  the  Chamcelauciea,  and,  like  it, 
breaks  away  from  the  base  to  allow  of  the  opening  of  the  flower. 
With  respect  to  the  nectainal  glands,  they  must  be  regarded 
either  as  portions  of  a disk,  or  (as  just  assumed)  as  sterile  stamens 
(staminodes) ; we  cannot  admit  the  first  hypothesis,  because 
these  processes  do  not  support  the  ovary,  but  are  quite  free, 
hypogynous,  and  alternate  with  the  stamens  in  the  same  whorl ; 
the  natural  conclusion,  therefore,  is  that  they  are  metamorphosed 
abortive  stamens,  or  staminodia.  We  must  bear  in  mind  that, 
throughout  the  Aquifoliacea,  there  is  a general  tendency  to  the 
suppression  or  depauperation  of  some  of  the  floral  parts,  by 
which  the  flower  becomes  more  or  less  polygamo-dioecious.  To 
this  reasoning  it  may  be  objected  that  hitherto  the  rule  has  been 
universal  in  the  Aquifoliacece  for  the  stamens  to  be  equal  in  num- 
ber to  the  petals ; but  many  other  families  could  be  adduced 
where,  although  such  is  the  prevailing  rule,  exceptions  (solitary 
or  few)  occur,  where  the  number  is  double ; the  occasional  exist- 
ence of  a set  of  staminodes,  in  addition  to  the  usual  number  of 
stamens,  is  not  unfrequent  in  families  remarkable  for  their  iso- 
merous  proportions ; and  under  this  point  of  view  we  may  be 
justified  in  admitting  ^xtoxicum  within  the  limits  of  the  Aqui- 
foliacea.  But  if  it  be  thought  desirable  in  order  to  preserve  the 
consistency  of  the  family,  this  genus  might  form  the  type  of  a 
distinct  subtribe  {A^xtoxicece)  distinguished  from  the  tribe  Ilici- 
nece  by  the  peculiarities  before  described.  In  support  of  this 
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view  we  may  add  that  Chailletia  has  similarly-shaped  staminodes, 
placed  ia  like  manner  in  the  same  whorl  alternately  with  the 
stamens.  Similar  processes  appear  to  exist  in  Siphonodon,  GrifF., 
a genus  referred  to  Aquifoliacece. 

From  the  analytical  details  before  given,  I now  offer  the  fol- 
lowing amended  generic  character 

yExTOxicuM,  R.  & P. — Flores  dioico-polygami.  Masc.  in  di- 
versa  planta.  Bracteola  membranacea,  in  calyptram  undique 
clausam  cum  pedicello  contiuuam  florem  involucrans,  dense 
lepidota,  e basi  demum  irregulariter  rupta,  et  hoc  modo 
decidua.  Sepala  5 (rarissime  6),  orbicularia,  concava,  mein- 
branacea,  glaberrima,  in  aestivatione  valde  imbricata.  Pe- 
tala  5 (rarissime  6),  spathulato-oblonga,  apice  obtusa,  inib 
angustiora,  intus  carina  longitudinali  prominente  extusque 
nervo  instructa,  margine  crenulato-crispata,  aestivatione  quin- 
cuncialiter  imbricata,  apicibus  introflexis  et  inter  se  plicatis. 
Stamina  5 (rarissime  cum  sexto  rudimentario),  petalis  alterna 
et  breviora,  introrsa ; filamenta  semiteretia,  incurva,  carnosula, 
circa  ovarium  sterile  depressum  inserta : antherce  conniveutes, 
subglobosae,  basi  cordatae,  dorso  affixae,  2-lobae,  lobis  adjunctis, 
subcoriaceis,  utrinque  rima  obliqua  demum  poriformi  latera- 
liter  debiscentibus.  Staminodia  5 (rarissime  6),  staminibus 
alternantia,  et  cum  iis  hypogyna,  carnosula,  cuneatim  sub- 
deltoidea,  summo  sub-bilabiata,  labiis  emarginatis,  erecto- 
patentia,  glaberrima.  Ovarium  rudimentarium,  discum  par- 
vum  depressum  subplanum  mentiens,  stylo  obsolete  mammae- 
formi  notatum,  dense  lepidotum. — Foem.  Bracteola,  sepala, 
et  petala  maris.  Stamina  5,  sterilia,  hypogyna,  ovario  ad- 
pressa,  persistentia ; filamenta  linearia,  compressa,  erecta, 
imo  paulo  curvata,  apice  obtusatim  emarginata,  intus  glan- 
dulis  2 polline  destitutis  apiculata.  Staminodia  5,  cum  sta- 
minibus altematim  hypogyna,  iis  dimidio  breviora,  et  duplo 
latiora,  erecta,  compressa,  extus  sulco  notata,  apice  emar- 
ginata, persistentia.  Ovarium  ovatum,  snbgibbum,  petalis 
paulo  brevius,  crebi’iter  lepidotum,  1-loculare;  ovula  2,  col- 
iateralia,  summo  linese  parietalis  prominentis  suspensa.  Stylus 
subtenuis,  teres,  glaber,  ovarii  tertia  parte  longitudinis,  valde  de- 
flexus.  Stigma  breviter2-furcatum,furcis  acutis.  exsucca, 

inversim  obovata,  sublepidota,  stylo  marcido  apiculata : puta- 
men  coriaceo-chartaceum,  1-loculare,  2-spermum.  Semina 
plano-convexa,  ex  apice  pendula ; integumenta  membranacea, 
imo  chalaza  parva  signata.  Embryo  in  summo  albuminis  car- 
nosi  et  ejus  dimidio  longitudine  immersus ; cotyledonibus 
foliaceis,  subdeltoideo-cordatis ; radicula  tereti,  subulata,  sub- 
sequilonga,  summo  spectante. 
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Arbor  Chilensis : folia  alterna  aut  subopposita,  oblonga,  supra 
glabra,  subtus  lepidota,  breviter  petiolata,  exstipulata ; racemi 
axillares,  folio  breviores,  leproso-lepidoti ; flores  parvi. 

1.  Mxtoxicum  punctatum,  R.  & P.  Syst.  Veg.  Per.  p.  260; 
Prodr.  Flor.  Per.  et  Chil.  p.  131,  tab.  21;  Hook.  Icon.  i. 
tab.  12 ; Gay,  Chile,  v.  348 ; — ramulis  teretibus,  griseo- 
opacis,  nigro-punctulatis,  junioribus  rufescentibus ; foliis  sub- 
alternis  vel  oppositis,  oblongis,  utrinque  subacutis,  aut  obtusis, 
subcoriaceis,  supra  in  junioribus  sparsini  lepidotis,  in  adultis 
glabris,  subtus  e squamulis  peltatis,  radiatim  nervosis,  mai’- 
gine  ciliatis  dense  griseo-furfuraceis  et  ferrugineo-lepidotis; 
petiolo  brevi ; racemis  simplicibus,  axillaribus,  folio  paulo  bre- 
vioribus,  floribus  parvis. — Chile,  v.  s.  in  herb,  meo  et  aliorum  e 
Quillota  (Bridges,  505);  Cauquenes;  Concepcion  (Macrae  et 
Harvey) ; Valdivia  (Bridges,  558)  : Chile  (Cuming)  c?;  Maule 
(Germain)  $ . 

A tree  of  moderate  size,  growing  sometimes  to  the  height  of 
40  feet,  found  in  most  of  the  central  and  southern  provinces  of 
Chile,  where  it  is  known  by  the  several  names  of  Aceytunillo, 
Palo  muei'to,  and  Teque  or  Teke.  Its  leaves  are  3 inches  long, 
|-1^  inch  broad,  on  a petiole  of  3 lines;  the  axillary  racemes 
are  1 inch  long;  the  pedicels  1^  line,  the  flower  in  bud  I^  line, 
the  flower  expanded  3^  lines  diameter;  the  sepals  ^ line  diam.; 
the  petals  2 lines  long : the  female  raceme  is  shorter  (3-6  lines 
long),  with  flowers  similar  in  size  to  those  of  the  d ; the  drupe 
IS  4 lines  long,  3 lines  diameter*. 


Bursinopetalum. 

More  than  ten  years  ago,  in  alluding  to  the  structure  of  this 
genus  t,  I suggested  that  its  characters  were  more  in  accordance 
with  the  Aquifoliaceee  than  with  Olacacece,  to  which  family  it 
had  been  referred.  Since  then  (in  1855)  Mr.  Thwaites  pub- 
lished an  interesting  note  J,  in  which  he  stated  that  he  had  ex- 
amined living  specimens,  which  led  him  to  the  conclusion  that 
its  real  affinity  was  with  Araliacece,  pointing  out  the  resemblance 
of  its  flowers  to  those  of  Hedera.  I have  recently  repeated  care- 
fully my  former  investigation,  and  am  again  struck  with  the 
many  points  of  resemblance  it  offers  to  the  structure  of  Villaresia. 
One  of  these  characters — the  imbricate  aestivation  of  the  corolla 

* This  plant,  with  full  analytical  details,  is  figured  in  Plate  72. 

t Contributions  to  Botany,  i.  29;  Ann.  Nat.  Hist.  2 ser.  viii.  169. 

J Hook.  Kew  Journ.  Bot.  vii.  242. 
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— has  been  denied  by  Mr.  Thwaites,  who  states  that,  after  ex- 
amining the  flowers  of  Bur sinopet alum  in  the  living  state,  he  is 
convinced  that  it  is  valvate.  It  appears  to  me,  however,  that  he 
has  drawn  this  conclusion  too  hastily.  I have  observed,  in  the 
flowers  of  B.  arboreum,  which  are  5-merous,  that  the  margins 
of  the  petals  distinctly  overlap  each  other  quincuncially,  not  to 
any  very  great  extent,  it  is  true,  but  sufficiently  so  to  render  the 
fact  incontestable ; besides  which,  the  apices  of  the  petals  are  at 
the  same  time  deeply  inflected  (as  in  Stemonurus) ; but,  owing  to 
the  manner  in  which  these  inflected  portions  are  beld  together  by 
their  imbricated  plicature,  I have  found,  in  attempting  to  unravel 
the  bud,  that  the  petals  do  not  open,  because  the  whole  coi’olla 
falls  oAF  in  a cupular  form  with  a slight  touch.  If  the  petals  in 
this  state  be  spread  out  radially  when  held  together  (as  just 
stated)  by  their  apical  plicature  in  the  centre,  the  quincuncial 
character  of  its  aestivation  then  becomes  palpably  evident.  I have 
seen  the  flower  of  Bursinopetalum  tetrandrum  only  in  bud,  where 
I found  the  apices  of  the  four  petals  overlapping  each  other  in 
the  apex,  the  more  interior  petal  being  opposite  to  the  more  ex- 
terior : this  I could  not  unravel,  as  the  petals  adhered  together 
so  forcibly  as  to  resist  the  attempt  to  separate  them;  but  on 
making  a cross-section,  I observed  that,  at  the  junction  of  the 
petals,  the  margins  were  not  square  and  valvate,  but  were  all 
considerably  inclined,  their  chamfered  edges  overlapping  each 
other  in  a direction  corresponding  to  the  indications  seen  at  the 
apex.  The  extent  of  this  overfolding  in  the  latter  species  (which 
is  the  one  mentioned  by  Mr.  Thwaitcs)  is  small,  so  that  under  a 
hasty  examination  it  might  be  mistaken  for  a valvate  junction 
of  the  margins ; in  the  former  species,  the  imbricate  overlapping 
of  the  edges  is  so  considerable  as  to  admit  of  no  doubt. 

In  the  general  habit  of  Bursinopetalum,  in  the  form  of  its 
simple  leaves  and  simple  joints,  there  is  nothing  to  show  any 
approach  to  the  Araliaceae : its  inflorescence  is  always  in  a tri- 
chotomous  panicle,  not  umbellate  as  in  that  family ; the  ovary 
is  only  half  inferior,  and  always  unilocular,  with  a single  sus- 
pended ovule : in  these  respects,  as  well  as  in  the  aestivation  of 
the  corolla,  Bursinopetalum  is  irreconcilable  with  Araliacece.  On 
the  other  hand,  the  form  of  its  calyx,  its  five  petals  imbricated 
in  aestivation,  deeply  indexed  at  the  apex,  and  with  an  internal 
carinated  nervure — its  five  alternate  stamens  rising  from  the 
margin  of  the  ovary,  with  subulate  filaments  spreading  towards 
the  base — a one-celled  ovary,  with  an  ovule  suspended  from  a 
longitudinal  parietal  expansion  of  the  placenta — a simple  style 
— a dry  1 -locular  drupe,  with  a coriaceous  in  dehiscent  putamen, 
enclosing  a single  seed  that  fills  its  cavity  and  is  moulded  in 
a horse-shoe  form  round  the  longitudinal  parietal  expansion. 
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which  extends  nearly  to  the  centre  of  the  cell — a fleshy  albumen, 
enclosing  in  its  summit  an  embryo  with  a superior  terete  radicle 
—are  all  characters  surprisingly  in  accordance  with  Villaresia, 
the  principal  point  of  its  disagreement  being  its  inferior  fruit. 
With  this  single  exception,  Bursinopetalum  is  quite  conformable 
with  the  Aquifoliacea ; and  even  this  exception,  making  due 
allowance  for  its  aberrance,  in  great  measure  may  be  reconciled. 
The  ovary,  with  its  fleshy  summit  assuming  the  appearance  of 
an  epigynous  disk,  as  in  Styracea,  is  half  superior,  that  is  to 
say,  its  cell  rises  above  the  level  of  the  insertion  of  the  stamens ; 
and  we  And  a parallel  of  this  instance  in  Halesia.  I have  shown 
how'  it  happens  in  that  genus*,  contrary  to  what  occurs  in  Styrax 
and  its  congeners,  that  the  superior  moiety  of  the  ovary  remains 
almost  unchanged,  while  the  principal  growth  takes  place  in  the 
lower  moiety,  from  wdiich  it  results  that  a half-superior  ovary 
becomes  converted  into  an  inferior  fruit.  Now,  precisely  the 
same  occurrence  takes  place  in  Bursinopetalum ; and  if  on  this 
account  we  were  to  deny  its  right  to  rank  in  Aquifoliacece,  then, 
for  the  same  reason,  w'e  ought  to  exclude  Halesia  from  the  Sty- 
racece,  which  few  would  venture  to  propose.  For  the  same  I’eason 
that  the  Halesieee  have  been  made  a tribe  of  the  Styraceoe,  Bursi- 
nopetalece  may  be  considered  a second  tribe  of  the  Aquifoliacece, 
the  Ilicinece  being  the  first. 

I will  add,  in  justice  to  Mr.  Thwaites,  that  three  years  sub- 
sequently to  his  note  before  mentioned,  in  his  'Enumeration  of 
Ceylon  Plants’  (1858), he  abandoned  his  former  conclusion;  for 
he  there  classes  Bursinopetalum  among  the  Olacacea,  meaning, 
I presume,  Mr.  Bentham’s  tribe  Icacinece.  Mr.  Thwaites  has 
thus  ignored  the  unquestionable  grounds  upon  which  the  Icaci- 
nece must  remain  separated  from  Olacacece.  The  Icacinacece,  I 
have  shown,  must  be  a distinct  order,  contiguous  to  the  Aqui- 
foliacece, the  one  only  dififering  from  the  other  in.  the  sestivation 
of  the  corolla.  This  last  ai’rangement  of  Mr.  Thwaites  brings 
Bursinopetalum  close  to  the  place  I have  assigned  it ; and  if  the 
aestivation  of  its  corolla  had  been  truly  valvate,  his  determination 
would  have  been  perfectly  correct,  according  to  the  Candollean 
arrangement ; but  as  the  case  is  otherwise,  the  genus  falls  into 
Aquifoliacece,  under  the  condition  above  proposed. 

Mr.  Thwaites  is  perfectly  correct  in  his  statement  that  the 
raphe  is  on  the  face  of  the  seed  opposite  to  the  pi’ojection  in  the 
cell  round  which  the  seed  is  folded,  but  is  wrong  in  his  infer- 
ence that,  because  it  is  so,  such  a projection  can  have  nothing  to 
do  with  the  placenta : the  fact  is  that  not  only  in  this  instance, 
but  in  others  of  this  family,  as  also  in  different  orders  of  the 

* Contributions  to  Botan}’,  i.  168;  Ann.  Nat.  Hist.  3 ser.  hi.  137. 
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Celastral  alliance,  and  particularly,  as  I have  demonstrated,  in 
the  Icacinacea,  the  raphe  is  frequently  dorsal ; and  I have  ven- 
tured to  explain  the  cause  of  this  occurrence  in  my  memoir  on 
the  development  of  the  anatropal  ovule*.  Mr.  Thwaites  has  been 
unable  to  discover  any  incomplete  dissepiment  in  the  fruit  of  this 
genus,  but  only  an  inflexion  of  the  putamen : this  is  simply  a 
difiPerence  in  terms;  for  it  is  undeniable  that  such  a thick  semi- 
septum exists,  and  is  well  figured  by  Dr.  Wight  (Icon.  956.  f.  8). 
In  the  ovary,  the  rudiment  of  this  projection  is  seen  in  the  pa- 
rietal nervure  which  extends  from  the  apex  to  the  base,  and 
from  the  summit  of  which  the  ovule  is  suspended,  as  in  Vil- 
laresia ; this  nervure,  in  both  instances,  is  the  displaced  axis  of 
the  abortive  cells,  and  contains  the  nourishing-vessels  of  the 
placenta. 

The  incrassation  of  the  summit  of  the  ovary  in  this  genus 
assuming  the  appearance  of  an  epigynous  disk  is  notan  uncommon 
feature  even  in  the  superior  ovary,  as  I have  long  ago  indicated 
in  Hyoscyamus,  in  most  of  the  Olacacea-^,  Santalacece,  Icacinacece, 
and  Styracece. 

Bursinopetalum,  Wight.  — Flores  polygami.  Calyx  semi- 
adnatus,  apice  liber  et  in  dentes  5 acutos  divisus.  Petala  5, 
dentibus  calycinis  alterna,  oblonga,  apicibus  2-3-dentatis  in- 
troflexis,  intus  nervo  carinseformi  instructa,  in  sestivatione 
quincuncialiter  imbricata,  valde  decidua.  Stamina  5,  petalis 
alterna ; filamenta  subulata,  subcomplanata,  imo  dilatata ; an- 
therce  2-lobse,  lobis  segregatis,  ad  connectivum  carnosum  cordi- 
formem  filamento  apicifixum  dorso  collateraliter  adnatis,  singu- 
lis 2-locellatis,  et  rima  longitudinali  introrsum  dehiscentibus. 
Ovarium  semisuperum,  in  S depressum,  et  radiato-sulcatum, 
in  2 conicum,  glandula  disciformi  apiculatum,  1-loculare,  1- 
ovulatum  : ovulum  e summo  placentae  longitudinalis  parietalis 
carinaeformis  suspensum.  Stylus  brevis,  crassus,  apice  trun- 
catus  et  cavus.  Stigma  obsoletum,  in  cavitate  styli  sistens. 
Drupa  sicca,  ovalis,  dentibus  calycinis  emarcidis  coronata; 
putamen  coriaceum,  crassissimum,  indehiscens,  revero  1-locu- 
lare, sed  ob  incrementum  placentae,  nunc  in  laminam  crassam 
longitudinalem  fere  ad  axin  loculi  prolatae,  semibiloculare, 
monospermum.  Semen  suspensum,  loculum  implens,  et  hinc 
circa  semiseptum  longitudinale  plicatum;  testa  e laminis  2 
farctura  cellulosa  repletis  crassiuscula,  laxa,  ad  endocarpium 
semiadhaerens,  raphe  dorsali  chordiformi  ea  immersa ; integu- 
mentum  internum  tenuissimum,  testa  multo  minus,  albumen 

* Contributions  to  Botany,  i.  209  ; Ann.  Nat.  Hist.  3 ser.  iv.  24. 
t Contributions  to  Botany,  i.  37 ; Ann.  Nat.  Hist.  2 ser.  viii.  177- 
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arete  vestiens;  albumen  parciusculum,  scaphiforme,  utrinque 
acutum,  testa  sequilongum ; embryo  (sec.  cl.  Wight)  parvus,  in 
apice  albuminis  sepultus,  cotyledonibus  parvis  acutis  radicula 
tereti  imo  spectante  tertia  parte  brevioribus. 

Arbores  India  Orientalis  et  Zeylanits,  frondosa;  folia  alterna, 
elliptica,  Integra,  subcoriacea,  petiolata ; paniculae  corymbosa, 
terminates flores  subparvi. 

1.  Bursinopetalum  arboreum,  Wight,  Spicil.  Nielg.  i.  22,  tab.  24 j 
Icon.  iii.  tab.  956;  Walp.  Ann.  i.  124 ; Tbw.  Enum.  PI.  Zeyl. 
42 ; — ramulis  rugosis,  subflexuosis ; foliis  ellipticis,  imo 
acutis  et  in  petiolum  subdecurrentibus,  apice  reflexis  et  re- 
pente  augustato-attenuatis,  acumine  obtusiusculo,  margine 
subrevoluto,  superne  paulo  infuscatis,  in  nervis  immersis  sul- 
catis,  subtus  pallidis,  nervds  utrinque  3 venisque  transversim 
reticulatis  prominulis;  petiolo  longiusculo,  angusto,  canalicu- 
late ; panicula  terminal!,  corymbosa,  tricbotome  divisa,  bra- 
chiis  ultimis  3-floris,  bracteolatis ; floribus  breviter  pedicellatis. 
— India  Orientalis,  v.  s.  {in  flore)  in  herb.  Hook. ; in  fructu  in 
herb,  meo-,  Nielgberx’y  (Wight  et  Gardner). 

In  my  authenticated  specimen,  the  leaves  are  2^-21  inches 
long,  Ij-lf  inch  broad,  on  a petiole  9 lines  in  length;  the 
corymb  is  2 inches  broad  and  long,  its  primary  branchlets  are 
alteraate,  the  secondary  are  trichotomous,  each  forklet  bearing 
three  pediceUated  flowers  at  its  apex;  the  pedicles  are  1 line 
long,  and  the  flower  expanded  3-4  lines  diameter.  The  drupe 
is  1;^  inch  long,  9 lines  diameter;  the  putamen  is  ligneous,  its 
sides  being  2 lines  tliick,  its  cell  5 lines  in  diameter,  with  the 
false  septum,  1 line  in  thickness,  reaching  to  the  axis  of  the  cell; 
the  testa  measures  5 lines  across,  and  the  tegmen  3 lines,  both 
plicated  in  a horse-shoe  form  round  the  false  septum.  In  the 
fruit  I examined,  the  embryo  was  not  perfected*. 

2.  Bursinopetalum  macrophyllum,  Thw.  in  Hook.  Kew  Journ. 
Bot.  vii.  242;  Enum.  PI.  Zeyl.  43; — ramulis  strictis,  sub- 
angulatis,  opacis,  fuscis;  foliis  ovato-oblongis,  imo  subacutis, 
et  in  petiolum  subdecurrentibus,  apice  rotundato-obtusis, 
marginibus  valde  revolutis,  subcoriaceis,  supra  fuscis,  con- 
vexis,  nervis  invicem  7-8  venisque  reticulatis  utrinque  promi- 
nulis, subtus  subpallidis ; petiolo  costaque  latiusculis,  superne 
planis ; corymbo  terminali. — Ceylon,  v.  s.  in  herb,  meo ; Ram- 
boddi,  5000  ped.  altit.  (Gardner,  100). 

Thisf  appears,  by  comparison  with  the  foregoing,  to  be  a 

* Structural  details  of  this  species  are  shown  in  PI.  73. 
t A figure  of  this  plant  and  section  of  its  fruit  are  given  in  the  same 
Plate. 
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very  distinct  species,  as  their  characters  respectively  show.  The 
leaves  are  3|-4  inches  long,  2-2^  inches  broad,  on  a petiole  of 
9 lines  long  and  2 lines  broad.  The  fruit  is  of  the  same  form, 
size,  and  structure  as  in  the  preceding  species. 

3.  Bursinopetalum  tetrandrum,  Thwaites,  Enum.  PI.  Zeyl.  i.  42. — 

Ceylon. 

I saw  long  since,  in  Sir  Wm.  Hooker’s  herbarium,  a plant 
collected  in  Malacca  by  Griffith,  which  in  its  habit  and  floral 
structure  agrees  with  Bursinopetalum.  Although  its  flowers  are 
tetrandrous,  I hardly  think  it  will  be  found  identical  with  the 
Ceylon  plant. 


On  Goupia. 

The  place  which'  this  little-known  genus  should  occupy  in  the 
system  has  not  yet  been  satisfactorily  established,  although  its 
typical  species  was  described  and  figured  by  Aublet  (PI.  Guy.  i. 
296,  tab.  116)  more  than  eighty  years  ago.  Willdenow  con- 
sidered it  to  belong  to  the  Araliacece.  Jussieu  placed  it  in 
Rhamnacece — a view  that  was  afterwards  adopted  by  most  bota- 
nists. Endlicher,  however,  classed  it  among  the  dubious  genera 
of  Celastraceee,  which  opinion  was  followed  by  Dr.  Lindley  in 
his  ‘Vegetable  Kingdom’  (p.  588).  All  these  conclusions  were 
founded  on  the  drawing  and  description  of  Aublet,  as  no  other 
botanist  up  to  that  time  appears  to  have  examined  the  genus. 
Mr.  Bentham,  however  (in  1852),  gave  more  ample  details  of  its 
floral  structure  (Kew  Journ.  Bot.  iv.  11),  on  which  he  founded 
an  emended  generic  character.  Notwithstanding  the  many  inter- 
esting facts  there  communicated,  he  regarded  its  position  in  the 
system  as  still  uncertain : he  remarked  that  the  alternation  of 
the  stamens  with  the  petals  favom’ed  the  opinion  of  its  affinity 
with  the  Celastracere  •,  but  he  considered  that  the  structure  of 
the  ovaiy  brought  it  nearer  to  the  B'uttneriacece,  because  it  is 
crowned  by  five  divaricated  styles  and  its  ovules  are  affixed  to 
the  axis  of  a 5-celled  ovary.  Recently  (in  1861)  Dr.  Reisseck 
(in  Mart.  Flor.  Bras,  xxviii.  p.  34)  gives  his  opinion  positively  that 
Goupia  differs  in  no  respect  from  the  Buttrieriacece,  except  in  its 
baccate  fruit,  and  that  its  immediate  affinity  is  with  the  Biitt- 
neriece  and  Theobromece : though  speaking  so  decidedly,  he  can- 
not have  examined  the  structure  of  the  genus,  as  otherwise,  I 
am  convinced,  he  could  not  have  come  to  this  conclusion. 

With  all  the  respect  due  to  so  distinguished  an  authority  as 
Mr.  Bentham,  I beg  to  suggest  that  Goupia  offers  very  slender 
claims  of  affinity  towards  the  Biittneriaceee.  My  reasons  are 
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founded  on  the  alternate  (not  opposite)  position  of  the  stamens 
with  regard  to  the  petals ; that  they  are  all  free  and  isomerous, 
without  any  tendency  to  become  monadelphous  or  to  be  double 
the  number  of  the  petals ; its  anthers  are  introrse  (not  extrorse), 
and  the  aestivation  of  the  petals  is  strictly  valvate  (not  convolutely 
imbricate) ; to  which  may  be  added,  the  umbellated  disposition 
of  its  axillary  flowers.  This  eminent  botanist  considered  that 
the  anthers  are  sessile  upon  the  margin  of  a monadelphous  sta- 
minal  tube,  whereas  I have  noticed  that  they  are  perfectly  free, 
being  furnished  with  distinct  fllaments,  in  no  way  connected  to- 
gether, and  seated  round  the  ovary  within  a cupular  disk,  as  in 
Calypso  campestris,  Camb.*,  and  in  Hippocratacece. 

Before  I proceed  to  indicate  what  I conceive  to  be  the  real 
position  of  Goupia,  it  will  be  necessary  to  detail  minutely  all 
that  I have  observed  during  a very  careful  examination  of  its 
floral  and  seminal  structure.  It  has  a small  cup-shaped  calyx 
covered  with  a dense  short  pile,  and  is  deeply  divided  into  five 
acute  erect  teeth,  which  have  an  imbricated  aestivation.  The 
corolla  consists  of  five  linearly  oblong,  glabrous,  fleshy  petals, 
more  than  six  times  the  length  of  the  calyx,  their  straight  mar- 
gins being  deeply  introflexed  and  valvate  in  aestivation ; and  their 
appendiciform  apices,  measuring  half  their  length,  are  suddenly 
inflected  and  united  together  in  the  axis  of  the  flower  by  their 
valvate  margins ; they  originate  in  the  bottom  of  the  calyx  out- 
side and  around  the  disk,  being  alternate  with  the  calycine 
teeth;  when  the  flower  opens,  they  become  horizontally  ex- 
panded, with  the  inflected  apices  standing  erect  at  right  angles 
with  them.  The  disk  forms  a notable  feature  in  this  structure, 
being  nearly  the  size  of  the  calyx,  quite  cup-shaped,  with  five 
very  short  teeth,  which  alternate  with  the  stamens.  The  five 
stamens  are  erect,  and  stand  within  the  disk,  free  from  it  as  well 
as  from  the  ovary  - the  filaments  are  short,  subulate,  and  gla- 
brous, supporting  a much  broader  and  thicker  linear  connective, 
which,  extending  beyond  the  anthers,  is  truncated  at  its  summit, 
where  it  is  furnished  in  front  with  a horizontal  tuft  of  long 
hairs,  its  margins,  behind  the  anthers,  being  ciliated  with  similar 
hairs : the  anthers  are  bilobed,  cordate  at  base,  double  the 
breadth  of  the  connective,  to  which  they  are  attached  by  their 
whole  length ; they  are  introrse,  each  lobe  opening  by  a longi- 
tudinal and  somewhat  oblique  fissure ; one-half  of  each  anther 
rises  above  the  margin  of  the  disk,  and  their  long  apical  hori- 
zontal tufts  of  hair  meet  in  the  middle  of  the  ovary,  passing 
between  the  styles,  thus  serving  as  collectors  to  convey  their 
pollen  to  them.  The  ovary  is  spherical,  five-grooved,  and  some- 

* St.-Hil.  Flor.  Bras.  ii.  3,  tab.  104. 
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what  depressed  in  the  centre,  where  a small  umbonate  point  is 
seen ; and  at  some  distance  from  this  centre  five  distinct  styles 
originate,  which  are  rather  short,  very  distant  from  each  other, 
somewhat  erect  and  divergent,  there  being  no  distinguishable 
stigmata,  except  their  merely  glandular  points;  the  ovary  has 
five  equal  complete  cells  ranged  round  a central  axis,  the  dis- 
sepiments corresponding  with  the  external  grooves  and  alter- 
nating with  the  styles ; there  are  several  ovules  in  each  cell,  all 
standing  erect  and  crowded  together  at  the  base  of  the  inner 
angles  of  the  cells.  The  fruit  is  spherical,  and  2 lines  in  dia- 
meter; it  has  been  incorrectly  described  as  a berry,  but  its 
fleshy  sarcocarp  encloses  an  indehiscent  3-5-grooved,  3-5-celled 
nut,  the  walls  and  dissepiments  of  which,  though  very  thin,  are 
crustaceous  ; each  cell  contains  one,  more  generally  two  or  three, 
erect  black  seeds.  The  seed  is  oval  when  it  is  solitary,  plano- 
convex when  there  are  two,  or  angular  when  there  are  three 
seeds  in  each  cell : it  is  covered  by  a smooth  and  very  fleshy 
tunic,  marked  on  its  ventral  face  by  a prominent  line ; this  cannot 
be  an  arillus,  because  it  contains  the  simple  chord  of  the  raphe, 
which  extends  from  a somewhat  lateral  and  basal  hilum  to  a 
small  hollow  in  its  summit,  which  it  penetrates  to  reach  the 
second  tunic ; it  is  analogous  to  the  same  kind  of  covering  as 
that  I have  described  in  Magnolia  and  Clusia,  and  designated  as 
an  arilline^,  being  a fleshy  development  of  the  primine  of  the 
ovule  : the  next  is  a hard  testaceous  shell,  regularly  oval,  densely 
pitted  by  minute  hollows  arranged  longitudinally  in  parallel 
lines ; it  cannot  be  the  testa,  because  it  has  no  raphe,  being  a 
growth  of  the  secundine  of  the  ovule ; in  its  summit  there  is  a 
hollow,  with  a small  diapylar  hole,  through  which  the  chord  of 
the  raphe  passes  to  reach  the  chalaza  of  the  inner  membranaceous 
integument  or  legmen,  which  closely  invests  the  fleshy  albumen. 
The  embryo  is  somewhat  shorter  than  the  albumen,  in  which  it 
is  imbedded,  but  is  much  narrower ; the  cotyledons  are  oblong- 
ovate  and  foliaceous,  equal  in  length  to  the  terete  radicle,  the 
extremity  of  which  reaches  the  base,  and  is  therefore  close  to  the 
hilum  of  the  seed. 

We  have  here  a structure  which  does  not  correspond  in  all  its 
characters  with  any  particular  family,  but  which  evidently  be- 
longs to  the  Celastral  alliance.  It  agrees  with  the  Hippocratacece 
in  the  position  of  its  stamens  within  a cupular  disk,  but  differs 
in  the  imbricate  aestivation  of  its  petals  and  in  the  position  of 
its  ovules.  It  accords  with  the  Celastracece  in  its  erect  ovules 

* Linn.  Trans,  xxii.  80;  Contributions  to  Botany,  i.  211 ; Ann.  Nat. 
Hist.  3 ser.  iv.  26. 


134 


CONTRIBUTIONS  TO  BOTANY. 


originating  in  the  base  of  the  cells  of  the  ovary,  the  external 
tunic  of  its  seeds  being  an  arilhne,  that  is  to  say,  a fleshy  coat- 
ing containing  the  vessels  of  the  raphe,  and  covering  an  internal 
testaceous  integument ; but  it  differs  in  the  position  of  its  sta- 
mens in  regard  to  the  disk,  and  in  the  aestivation  of  its  petals. 
It  agrees  with  the  Icacinacea  in  the  aestivation  of  its  sepals  and 
petals,  in  the  long  apical  inflection  of  the  petals  (as  in  Mappia, 
Stemonums,  &c.),  in  the  hairy  appendages  of  its  stamens  (as  in 
Steinonurus) , and  in  the  number  of  cells  in  its  ovary  (as  in  Em- 
motum) ; but  it  differs  in  the  position  of  its  stamens  with  respect 
to  the  disk,  and  in  its  erect  ovules  and  seeds. 

If  we  maintain  any  consistency  in  our  demarcations  of  the 
limits  of  these  several  families,  Goupia  cannot  be  admitted  into 
any  of  them,  and  it  must  stand  as  the  type  of  a distinct  group, 
which  I propose  to  call  Goupiacea,  distinguished  by  the  follow- 
ing characters : — 

Goupiace^. — Flores  hermaphroditi  vel  subpolygami.  Calyx 
parvus,  5-dentatus,  dentibus  sestivatione  imbricatis.  Petala  5, 
linearia,  sestivatione  introflexo-valvata,  apicibus  longe  propen- 
den  tibus  introflexis.  Stamina  5,  libera,  introrsa,  brevia,  cum 
petalis  alterna,  intra  discum  cupuliformem  hypogyna.  Ovarium 
globosum,  5-loculare;  ovula  plurima  in  quoque  locido,  erecta,  et 
anatropa.  Styli  5,  subulati,  breves,  late  segregati,  subdivari- 
cati,  cum  dissepimentis  alterni.  Stigmata  subnulla.  Drupa 
globosa,  carnosula ; nux  tenuissimus,  3-4-5 -locularis,  loculis 
1-2-3-sperniis.  Semina  erecta ; integumentum  externum  (aril- 
lina)  carnosulum,  raphigerum,  raphe  simplici,  dorsali;  integu-. 
mentum  secundum  testaceum,  evasculosum.  Albumen  carnosum. 
Embryo  orthotropus.  Cotyledones  foliacese;  radicula  teres,  ad 
hilum  spectans. 

Arbores  frondosce  Guianenses ; folia  petiolata,  paucinervia,  venis 
crebris,  parallelis,  transversis ; stipulae  subulato-lineares ; flores 
axillares,  parvi,  umbellati. 

On  a former  occasion,  when  discussing  the  question  of  the 
relative  affinities  of  the  Icacinacece  with  the  Celastracece,  Hippo- 
cratacece,  Aquifoliacece,  &c.*,  and  determining  the  position  of  the 
former  in  the  system  f,  I exhibited  in  a tabular  form  the  lead- 
ing differential  features  of  the  several  families  that  enter  into 
the  Celastral  alliance.  I now  repeat  the  same  under  a more 
synoptical  form,  including  the  Goupiacece. 

* Contrib.  to  Bot.  i.  27-29,  50;  Ann.  Nat.  Hist.  2 ser.  viii.  167-169, 
ix.  220. 

t Contrib.  to  Bot.  i.  51  ; Ann.  Nat.  Hist.  2 ser.  ix.  221. 
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1.  ^Estivation  of  petals  imbricate. 

A.  Stamens  outside  disk. 

a.  Ovules  erect,  with  a ventral  raphe,  or  sus- 
pended, with  a dorsal  raphe ; seed  albumi- 
nous   Celastracea . 

Ovules  suspended  * ; seed  exalbuminous ....  Chailletiacem. 

. B.  Stamens  inserted  inside  or  upon  disk Hippocratacece. 

C.  Stamens  hypogynous ; disk  almost  obsolete. 

at.  Ovules  suspended,  with  a dorsal  raphe ; coty- 
ledons large  in  regard  to  radicle  Aquifoliacea. 

Ovules  suspended,  with  a ventral(?)  raphe ; 
cotyledons  small Cyrillacex. 

2.  .Estivation  of  petals  valvate 

A.  Stamens  inserted  inside  disk ; ovules  erect Goupiacea. 

B.  Stamens  inserted  outside  disk;  ovules  suspended  Icacinacea. 


I may  here  observe  that  an  essential  point  in  the  development 
of  the  ovules  and  seeds  in  the  several  groups  above  enumerated 
is  the  relative  position  of  the  raphe.  It  has  been  shown  that  an 
erect  ovule  with  a dorsal  raphe  is  a mere  resupination  of  a sus- 
pended ovule  with  a ventral  raphe,  and  that  a suspended  ovule 
with  a dorsal  raphe  is  equivalent  to  an  erect  ovule  with  a ventral 
raphe,  the  former  being  a reversion  of  the  ovule  upon  its  funicle 
by  the  mere  effect  of  pressure.  These  are  distinctions  of  some 
value,  which  are  generally  neglected,  but  which  ought  always  to 
be  recorded.  It  will  hence  be  seen  that,  although  in  one  case 
the  ovules  are  suspended  and  in  the  other  erect,  there  is  a nearer 
approximation  in  their  development  in  the  Icacinacea  and  Gou- 
piacea  than  the  position  of  the  raphe  at  first  sight  indicates. 
This  circumstance  and  the  valvate  aestivation  of  the  corolla  bring 
them  into  close  proximity ; but  the  insertion  of  the  stamens  in 
regard  to  the  disk,  the  distantly  separated  styles,  more  numerous 
ovules  and  seeds,  the  nature  of  the  seminal  integuments,  and 
other  characters  claim  for  the  Goupiaceae  a very  distinct  position. 

I offer  here  a more  ample  diagnosis  of  the  genus  under  con- 
sideration founded  on  my  own  observations  : — 

Goupia,  Aubl. ; - — Gupia,  Jaume  St, -HU. ; — Glossopetalum, 
Schreb.-, — Calyx  parvus,  cupuliformis,  5-dentatus,  dentibus 
acutis,  aestivatione  imbricatis.  Petala  5,  inter  discum  et  caly- 
cem  inserta,  cum  dentibus  calycinis  alterna,  oblongo-linearia, 
apicibus  longe  attenuatis  et  inflexis,  aestivatione  e marginibus 
profunde  introflexis  valvata.  Discus  cupuliformis,  calyce  vix 
minor,  inter  petala  et  stamina  enatus,  omnino  liber,  glaber, 
dentibus  5 minimis  remotis  cum  staminibus  altemis  margine 
instructus.  Stamina  5,  inter  discum  et  ovarium  inserta,  cum 
petalis  alterna,  e basi  erecta,  omnino  libera,  discum  paulo  exce- 

* With  a dorsal  raphe,  according  to  Agardh,  Syst.  294. 
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dentia ; filamenta  brevia,  subulata,  compressa,  in  connectivum 
latum  apice  truncatum  ultra  antberas  extensum  et  bine  pilis 
longissimis  patentibus  intus  instructum  marginibusque  pone 
antberas  longe  ciliatum  summo  expansa.  Anthera  bilobse,  imo 
cordatse,  ad  connectivum  dimidio  angustius  dorso  adnatse, 
lobis  ovatis,  obliquis,  utrinque  rima  longitudinali  subintrorsum 
debiscentibus.  Pollen  globosum,  3-sulcatum.  Ovarium  de- 
presso-globosum,  disco  fere  omnino  occultum,  liberum,  gla- 
brum,  5-sulcatum,  apice  umbone  punctiformi  signatum,  5- 
loculare ; oimla  in  quoque  loculo  plurima,  fasciculata,  e basi 
ex  angulo  versus  axin  adscen dentia,  cum  raphe  ventrali. 
Styli  5,  remotiusculi,  subulati,  breviusculi,  subradiatim  diva- 
ricati,  cum  sulcis  et  staminibus  alterni ; stigmata  inconspicua, 
glandulosa.  Fructus  drupaceus,  globosus,  calyce  immutato 
suffultus  ; pericarpium  pergamineo-coriaceum,  sulcatum,  inde- 
biscens,  3-^5-loculare,  dissepimentis  sulcis  oppositis,  loculis 
1-2-3-spermis.  /Semina  e basi  erecta,  oblongo-ovata ; integu- 
mentum  externum  [arillina)  carnosulum,  Iseve,  raphe  ventrali 
lineari  immerso  prominente,  ^i/oque  fere  basali  parvo  cavo 
notatum  : integumentum  secundum  testaceum,  durum,  lineis 
creberrimis  longitudinalibus  rugulosis  signatum,  apice  chalaza 
circulari  parvula  centro  (pro  rapbes  vasorum  introitu)  perforata 
instructum ; integumentum  internum  tenuissime  membrana- 
ceum,  pellucidum ; albumen  solidum,  carnosum.  Embryo  or- 
tbotropus,  albumini  paululo  longiori  immersus;  cotyledones 
ovali-oblongse,  foliacese,  compressse,  radicula  tereti  ad  basin 
attingenti  subsequilongse. 

Arbores  Guianenses  et  Brasilienses ; folia  alterna,  ovato-lanceo- 
lata,  Integra,  acuta,  speciosim  venosa,  petiolata ; stipulse  utrih- 
que  lineares,  acutce,  deciduce ; pedunculi  solitarii,  axillares, 
pedicellos  ja/wnmos  umbellatos  \-floros  apice  gerentes-,  flores 
minimi. 

1.  Goupia  glabra,  k.vh\.  PL  Guian.  i.  296,  tab.  116;  Lam.  Diet, 
iii.  15,  tab.  217 ; DC.  Prodr.  ii.  29;  Bentb.  in  Hook.  Kew 
Journ.  iv.  12 ; Reisseck  in  Mart.  Plor.  Bras.  fasc.  28.  p.  34; — 
Glossopetalum  glabrum,  Schreb.  Gen.  PI.  No.  526;  Willd. 
Sp.  PI.  No.  588; — arbor  excelsa,  ramosa;  ramulis  angulato- 
striatis  subflexuosis ; folds  ovato-lanceolatis,  acuminatis,  in- 
tegris,  basi  insequalibus,  utrinque  glabris,  nitidis,  nervis  utrin- 
que 3-4  remotis  obliquis,  2 inferioribus  suboppositis,  venis 
creberrime  parallelis  et  trausversis  reticulatis  speciosim  sig- 
natis,  subtus  minutissime  albo  punctulatis;  petiolo  tereti; 
stipulis  linearibus,  caducissimis ; pedunculis  axillaribus,  soli- 
tariis,  petiolo  sub-brevioribus,  pedicellis  illis  longioribus  gra- 
cillimis  20-24  umbellatis,  unifloris,  imo  bracteolatis ; fructu 
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globoso,  carnoso,  piperis  magnitudine. — Cayenne  et  Brasilia 
Septentrionalis,  v.  s. ; prope  Panure,  Rio  Uaupes  (Spruce, 
No.  2624). 

One  of  the  most  conspicuous  features  in  this  plant  is  the  ele- 
gant disposition  of  the  veins  in  its  leaves,  greatly  resembling  in 
this  respect  the  leaves  of  Poraqueiba  Surinamensis*,  belonging  to 
the  Icacinaceee.  The  internodes  are  about  J inch  apart ; the 
leaves  are  4-5  inches  long,  1-2  inches  broad,  on  a petiole  4 lines 
in  length ; the  stipules  are  4 lines  long,  ^ line  wide ; the  peduncle 
is  3-4  lines,  the  pedicels  6 lines  long ; the  calyx  is  | line  long ; 
the  petals  are  4 lines  long  (including  the  infleeted  apex  of  1 line) ; 
the  drupe  is  2 lines  in  diameter  f- 

2.  Goupia  tomentosa,  loc.cit.  — Arbuscula,  precedenti  sub- 
similis,  cortice  foliisque  valde  amaris;  foliis  utrinque  hirsutis. 
— Guiana  et  Ins.  Cayenne. 


On  Ephedra. 

Before  I publish  my  observations  on  the  Anacardiacece,  I wish 
to  offer  some  remarks  on  Ephedra,  for  this  reason,  that  the  mode 
in  which  the  ovule  is  fecundated  in  the  Gnetaceoe  affords  a pro- 
bable clue  to  the  solution  of  an  enigma  in  the  former  family 
which  is  otherwise  difficult  of  explanation.  My  memoranda  and 
drawings  from  living  plants  of  Ephedra  were  made  more  than 
thirty-five  years  ago,  at  which  period  I found  several  species 
growing  in  Chile,  in  the  Cordillera  of  the  Andes  and  in  the 
neighbourhood  of  Mendoza,  the  structure  of  which  excited  my 
particular  attention ; but,  being  then  a mere  tyro  in  botanical 
investigations,  it  never  occurred  to  me  to  notice  the  development 
and  growth  of  its  ovary.  I have  lately  repeated  my  analyses  of 
these  plants  (now  in  a dried  state),  guided  by  a better  knowledge 
of  tbeir  organization ; but,  before  I detail  the  results  obtained, 
I will  first  quote  the  opinions  of  botanists  in  regard  to  the  struc- 
ture and  affinities  of  the  family,  and  will  then  give  the  reasons 
upon  which  my  own  views  are  founded. 

The  family  of  the  Gnetacea,  first  established  by  Blume  in 
1834,  until  very  recently  consisted  only  of  tbe  genera  Gnetum 
and  Ephedra,  which  are  so  extremely  different  in  habit  that  pre- 
vious botanists  had  no  idea  of  their  close  proximity. 

♦ ‘ Contributions,’  vol.  i.  pi.  10. 

t This  species,  with  full  analytical  details,  is  represented  in  Plate  74. 
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Jussieu  (in  1789)*  arranged  Ephedra  in  Conifera,  where,  to- 
gether with  Casuarma  and  Taocus,  it  entered  into  his  first  section 
of  that  family,  while  Gnetum  was  considered  to  be  more  allied  to 
Urticaceee,  near  Misodendron,  Piper,  and  some  others. 

Poiret  (in  1808)  f looked  upon  Ephedra  as  allied  to  Casuarina 
and  Taxus,  but  seemed  to  have  had  no  idea  of  its  relation  to 
Gnetum,  in  regard  to  the  affinity  of  which  genus  he  offered  no 
opinion. 

Richard  (in  1810)  J placed  Ephedra  in  Coniferte,  following 
Salisburia  in  his  tribe  Taxinece;  but  he  made  no  mention  of 
Gnetum. 

Mirbel  (in  the  same  year)  § gave  Ephedra  a similar  position  : 
he,  too,  seemed  to  ignore  the  relationship  of  Gnetum. 

Robert  Brown  (in  1814)  1|,  speaking  of  Coniferce,  and  referring 
to  the  view  of  Mirbel  that  the  female  fructification  is  a pistillum 
with  a perforated  style,  observed  that  this  argument  “ is  derived 
from  the  genus  Ephedra,  in  which  both  the  stigma  and  a con- 
siderable part  of  the  style  project  beyond  this  cupula  (peri- 
carpium),  without  cohering  with  its  aperture ; and  in  confirma- 
tion of  this  opinion  it  may  be  observed  that  I have  found  a pro- 
jection of  the  stigma,  though  certainly  in  a much  less  obvious 
degree,  both  in  Agathis  and  Podocarpus.”  It  is  evident  that 
this  great  botanist  at  that  time  had  a very  imperfect  knowledge 
of  the  real  structure  of  Ephedra ; for  he  then  considered  the 
pericarp  to  be  a modified  disk,  and  the  integuments  of  the  seed 
to  be  the  pistillum.  At  a later  period,  however  (in  1825)^,  in 
his  celebrated  memoir  on  Kingia,  remarking  upon  Cycadacea 
and  Coniferce,  he  corrected  his  former  opinion,  having  noticed 
that  its  supposed  style  is  in  reality  the  elongated  tubular  apex 
of  the  seminal  integument. 

Blume(in  1834)**,  in  establishing  the  family  of  the  Gnetacece, 
where  he  first  associated  Gnetum  with  Ephedra,  gave  a novel 
and,  to  my  mind,  the  truest  interpretation  of  the  ordinal  struc- 
ture and  affinities  of  this  small  group  : to  his  opinions  I will 
presently  refer.  It  is  to  be  regretted  that  his  views  in  regard  to 
the  nature  of  its  several  structural  parts  have  not  been  adopted 
by  subsequent  botanists,  who  have  greatly  mystified  the  subject 
by  employing  difierent  sorts  of  nomenclature  for  the  several 
floral  and  seminal  parts,  in  order  to  accommodate  these  expres- 
sions to  their  notion  of  the  close  affinity  of  the  Gnetacece  with 
Coniferce  and  Cycadacece,  and  to  the  doctrine  of  naked  seeds,  as 
applied  to  those  families. 

* Genera  Plantarum,  pp.  411  and  406,  f Diet.  vii.  p.  276. 

J Ann.  Mns.  xvi.  p.  297.  § Ib.  p.  458. 

II  Gen.  Rem.  p.  572.  ^ Append.  King’s  Voy.  p.  64. 

**  Ann.  Sc.  Nat.  2 ser.  ii.  p.  101. 
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Dr.  Lindley  (in  1836)  * placed  the  Gnetacea  among  Gymno- 
sperms,  next  to  Cijcadacea  and  Coniferce,  but  at  the  same  time 
confessed  that,  having  examined  dried  seeds  of  Gnetum,  he  felt 
inclined  to  favour  the  view  of  Blume,  whose  opinion  he  quoted 
at  length,  showing  that  the  Gnetacece  possess  a far  higher  degree 
of  organization,  tending  to  a much  nearer  approach  to  Casuarina 
than  to  either  Coniferce  or  Cycadacece. 

Endlicher  (in  1837)  f arranged  the  Gnetacece  in  his  class 
Coniferce,  after  Taxinece,  and,  although  preferring  this  position, 
he  admitted  their  approach  to  Casuarina  through  Ephedra,  on  the 
one  hand,  on  account  of  its  aphyllous  habit  and  the  structure  of 
its  female  flowers,  and  to  Chloranthacece,  on  the  other,  through 
Gnetum,  because  of  its  fully- developed  leaves. 

Meyer  (in  1846)J  published  a monograph  of  Ephedra,  which 
he  prefaced  by  an  inquiry  into  the  nature  of  the  flowering  parts 
and  seminal  integuments  in  Gnetacece : he  there  conflrmed 
Brownes  later  view  of  the  origin  of  the  tubillus,  which  he  showed 
to  be  a mere  elongation  of  the  micropyle  of  the  inner  integument ; 
but  he  adopted  the  view  of  Richard  in  calling  the  pericarpial 
covering  of  the  frait  an  “ involucellum,”  although  he  considered 
it  rather  in  the  nature  of  a perigonium : he  there  called  the 
entire  fruit  a pseudo-nucula.^^ 

Dr.  Lindley  (in  1846)  § followed  his  previous  view  of  the  posi- 
tion of  the  Gnetacece  among  Gymnosperms ; but  he  adopted  the 
notion  of  Griffiths  in  respect  to  the  pericarpial  covering  of  the 
seed,  which  he  regarded  as  one  of  its  proper  seminal  integu- 
ments, adding,  “ there  can  be  no  doubt  that  in  reality  Gnetum 
is  as  truly  naked-seeded  as  conifers  themselves.^^ 

A very  interesting  posthumous  memoir  of  the  late  INIr.  Griffiths 
on  the  structure  and  development  of  the  ovule  of  Gnetum  was 
read  before  the  Linnean  Society  in  1859  |1,  although  a portion 
of  the  same  appeared  (in  1846)  in  the  fii’st  edition  of  Lindley^s 
‘ Vegetable  Kingdom  ’ (the  original  memoir  bearing  the  date  of 
August  1835)^.  This  memoir  endeavoured  to  prove  that  the 
ovule  of  Gnetum  is  naked,  that  is  to  say,  not  contained  in  a 
carpel,  but  enveloped  in  three  or  four  distinct  proper  integu- 
ments, which,  being  open  at  the  summit,  allow  the  direct  action 
of  the  pollen  upon  the  nucleus.  That  ingenious  botanist  con- 
cluded, from  the  facts  he  adduced,  that  the  Gnetacece  are  truly 
gymnospermous,  and  more  nearly  allied  to  Cycadacece  than  to 
Coniferce. 

Lastly,  Agardh  (in  1858),**  following  the  opinion  of  Richard, 

* Introd.  Bot.  p.  311.  t Gen.  Plant,  p.  262. 

J Mem.  Acad.  St.  Petersb.  v.  pp.  35-108.  8 tab. 

§ Veg.  Kingdom,  p.  232.  ||  Linn.  Trans,  xxii.  p.  299, 

^ Veg.  Kingd.  p.  233.  **  Theor.  Syst.  p.  113. 
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that  the  ovule  is  quite  naked,  that  the  inner  integument  with 
its  tub  ill  us  is  the  true  pistillum  with  its  exserted  style,  and  that 
the  outer  seminal  integument  and  the  pericarp  are  its  persistent 
floral  envelopes,  inferred  that  its  naked  ovule  is  a mere  em- 
bryo-sac, analogous  to  that  of  the  Santalacece,  and  that  the 
GnetacecE  are  closely  allied  to  the  Viscacece  and  the  Loranthacea, 
although  analogous  to  the  Coniferce,  to  which  Ephedra  more 
especially  osculates. 

We  may  perceive,  from  this  history,  how  confused  are  the 
opinions  of  botanists  in  regard  to  the  structure  and  to  the  posi- 
tion and  affinities  of  this  small  order.  This  confusion  has  arisen 
from  the  assumption  that  the  ovule  in  the  Gnetacece  is  naked ; 
but  I can  perceive  nothing  in  the  structure  of  Ephedra  to  sup- 
port this  assumption,  as  the  oi-ganization  of  its  carpel  seems  to 
me  quite  in  accordance  with  the  usual  structure  of  perfect  dico- 
tyledonous plants,  under  some  peculiar  modifications  which  are 
likewise  found  in  families  of  a very  high  degree  of  development. 
Blume  correctly  considered  the  pistillum  as  an  “ ovarium,'^  con- 
taining a nucleus  surrounded  by  the  two  usual  integuments 
(“  spermoderms'^),  and  the  fruit  as  a “ baccate  drupe,^’  consisting 
of  a coriaceous  “ pericarp,”  containing  an  albuminous  seed  in- 
vested by  two  regular  integuments.  This  same  female  organ 
was,  however,  regarded  by  Richard  as  an  entire  flower,  the 
ovarium  and  pericarp  of  Blume  being,  in  his  estimation,  an 
“ involucellum,”  the  outer  integument  its  " calyx,”  and  the  inner 
integument  its  “ pistil  ” with  an  " exserted  style,'’^  the  enclosed 
nucleus  and  subsequent  albuminous  mass  being  considered  to 
be  naked,  and  deficient  of  any  proper  integument.  Meyer  like- 
wise denominated  the  ovary  and  pericarp  an  “ involucellum,” 
forgetting  that  this  supposed  involucel  is  at  first  contained  within 
a petaloid  perigonium  in  Gnetum  as  well  as  in  Ephedra-,  and 
though  he  admitted  the  existence  of  the  two  integuments  within 
his  “ involucellum,^^  he  still  considered  the  nucleus  and  its  sub- 
sequent albuminous  mass  as  being  “ naked.”  Griffiths,  on  the 
other  hand,  regarded  the  pistillum  as  a naked  ovule,  covered 
by  three  integuments,  thus  considering  the  real  carpel  as  the 
primine  and  testa,  the  outer  proper  integument  of  the  seed  as 
the  secundine,  and  the  inner  coating  with  its  tubillus  as  an 
accessory  integument  of  adventitious  growth.  Such  are  the 
various  self-evident  contradictions  to  which  botanists  have  been 
obliged  to  have  recourse  in  order  to  support  their  favourite 
doctrine  of  the  existence  of  a naked  ovule  in  Gnetacece. 

Ephedra  is  distinguished  from  Gnetum  by  the  absence  of 
properly  developed  leaves  and  by  a difierent  form  of  inflorescence. 
They  are  both  sparsely  spread  over  both  hemispheres,  the  former 
generally  in  temperate  latitudes,  or  within  the  tropics  only  at 
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great  elevations ; the  latter  genus  is  only  found  in  torrid  regions. 
Ephedra  consists  of  shrubs  of  small  height,  ramifying  from  the 
root  into  numerous  divided  branchlets  resembling  those  of  Ca- 
suarina  or  Equisetum]  these  are  woody,  terete,  striated,  and 
divided  by  articulated  nodes,  each  node  being  surrounded  by  a 
short  vaginant  sheath  cleft  more  or  less  deeply  into  two  opposite 
(more  rarely  into  three  equidistant)  segments,  which  form  the 
rudiments  of  leaves,  and  it  is  from  the  axils  of  these  segments 
that  other  branchlets  originate.  These  branchlets  are  somewhat 
erect  or  spreading,  and  again  subdivide  in  like  manner ; but  the 
last  of  them  are  generally  entire,  often  virgate,  though  still 
marked  by  the  usual  sheath-bearing  nodes,  and  it  is  from  the 
latter  that  the  flowers  make  their  appearance.  The  inflorescence 
in  Ephedra  is  in  the  form  of  a short  amentiform  and  often  pedi- 
cellated  spikelet  arising  out  of  the  nodes  just  mentioned  or  at 
the  termination  of  short  axillary  branchlets.  The  flowers  are 
described  by  authors  as  either  monoecious  or  dioecious ; but  in 
the  male  spikelets  I have  generally  found,  in  the  terminal  invo- 
lucel  between  the  last  two  male  florets,  a single  female  floret 
consisting  of  its  own  involucel  and  a small  bifid  perigonium 
which  encloses  two  very  minute  collateral  carpels  equal  to  it  in 
length : whether  these  are  the  same  that  produce  the  fruit,  or 
are  sterile  ovaries,  I have  not  the  means  of  determining;  in 
either  case  the  spikelets  may  be  said  to  be  polygamo-monoecious. 
The  male  spikelet  is  composed  of  about  six  or  eight  involucels, 
each  of  these  consisting  of  two  opposite  leaflets  united  at  their 
base  into  a short  vaginant  sheath  that  surrounds  the  axis ; and 
these  involucels,  separated  by  short  intervals,  are  placed  decus- 
sately over  one  another,  so  that  the  whole  assumes  the  appear- 
ance of  an  amentum  of  four  lines  of  closely  imbricated  braets. 
Each  involucel  contains  two  opposite  male  florets  seated  in  the 
axils  within  these  bracteiform  leaflets,  which  are  erect,  ovate, 
concave,  and  of  thin  texture,  but  which  afterwards  grow  to  a 
much  larger  size,  and  become  either  scarious  or  fleshy:  each 
male  floret  consists  of  a petaloid  perigonium,  which  is  nearly  of 
the  length  of  the  involueel,  transversely  compressed,  tubular  in 
its  lower  moiety,  and  cleft  above  into  two  semiorbicular,  erect, 
concave  segments  with  inflected  margins,  the  posterior  lobe 
overlapping  the  anterior  lobe  imbricatively  in  aestivation;  this 
perigonium  is  thin  in  texture,  of  a pale-yellow  or  whitish  colour, 
the  lower  pair  of  florets  becoming  caducous  before  the  upper 
pair  open,  the  persistent  leaflets  of  the  involucels  increasing 
gradually  at  the  same  time.  The  stamens  are  monadelphous, 
the  filaments  being  united  into  an  erect,  flattened,  narrow,  hollow 
tube,  with  nervures  corresponding  in  number  to  the  anthers ; it 
is  about  half  as  long  again  as  the  perigonium,  to  the  bottom  of 
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which  it  is  attached;  its  exserted  summit  is  flattened,  fan- 
shaped, and  of  a greenish  colour,  and  bears  on  the  teeth  of  its 
margin  about  six  or  eight  erect  crowded  anthers,  which  are  ses- 
sile or  borne  upon  very  short  threads ; these  anthers  are  sub- 
globular,  of  a bright-yellow  colour,  formed  of  two  connate  cells 
separated  by  a partition  without  any  connective,  and  opening 
by  two  small  pores  in  the  apex,  which  sometimes  run  into  a 
transverse  fissure.  The  pollen  is  spindle-shaped,  and  longitudi- 
nally 8-grooved.  I know  nothing  of  the  structure  of  the  ovary, 
not  having  seen  a unisexual  female  spikelet  in  the  flowering  state ; 
no  one  has  yet  described  it,  nor  do  we  meet  with  it  in  herbarium 
specimens  until  the  fruit  has  attained  its  full  size ; the  spikelet 
has  then  the  same  number  of  decussating  leaflets  as  the  male 
flowers,  all  the  lower  series  being  empty.  At  the  time  I saw  the 
living  plants,  I was  impressed  with  the  idea  that  the  inflorescence 
in  Ephedra  is  monoecious,  that  the  fruit-bearing  spikelets  are 
the  same  as  those  bearing  male  flowers,  where  the  persistent 
involucels  have  increased  in  size  and  many  of  them  grown  thicker, 
and  from  which  the  male  florets  have  fallen  away,  leaving  the  soli- 
tary terminal  male  flower  finally  developed  into  two  ripe  carpels. 

I cannot  now  be  certain  of  this  fact,  nor  will  I attempt  to  con- 
tradict the  statement  of  botanists  who  consider  the  flowers  to  be 
dioecious ; but  appearances  seem  to  favour  my  earlier  conviction 
that  the  flowers  are  monoecious  in  the  same  spikelets,  the  terminal 
flower  being  developed  at  a much  later  period,  as  often  occurs 
in  Euphorbiaceee.  In  support  of  this  idea,  it  may  be  remarked 
that  the  flowers  in  the  male  involucels  are  developed  successively 
upwards  at  different  periods;  so  that  before  the  aestivation  of  the 
upper  florets  the  lower  ones  have  fallen  away,  and  their  bract's 
have  grown  to  two  or  three  times  their  former  size,  thus  resem- 
bling the  empty  imbricated  involucels  always  found  supporting 
the  terminal  pair  of  achenia  in  what  are  considered  female  spike- 
lets ; this  fact  may  be  seen  in  all  herbarium  specimens.  The 
male  flowers  are  constantly  laterally  attached,  while  the  solitary 
female  flower  always  forms  the  termination  of  the  axis  of  the 
spike.  The  achenia  are  ellipsoid,  sometimes  much  acuminated 
at  the  summit,  flat  on  their  contiguous  sides,  convex  externally; 
each  is  terminated  by  a slender  tubular  style-like  process,  of 
about  half  its  length,  which  has  protruded  through  a small 
aperture  in  the  summit  of  the  pericarp,  left  by  the  permeable 
sessile  stigma  of  the  ovary.  The  pericarp  is  somewhat  thick, 
coriaceous,  and  of  a dark-brown  colour,  the  mesocarpal  portion 
consisting  of  numerous  longitudinal  ligneous  fibres,  closely  com- 
pacted by  scalariform  tissue  and  fleshy  matter ; it  is  indehiscent, 
and  contains  an  erect  seed,  similar  in  form  to,  but  considerably 
shorter  than  its  cell.  The  seed  is  covered  by  two  integuments. 
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both  of  which  are  thin  and  membranaceous;  the  outer  one  (the 
testa)  is  of  a darker  colour,  but  paler  and  diaphanous  in  its 
upper  free  moiety,  while  its  lower  half  is  agglutinated  to  the 
inner  integument  and  attached  by  a thickened  and  almost  stipi- 
tate  chalaza,  which  is  here  confounded  with  the  hilum  : it  is 
reticulated  and  devoid  of  vessels,  is  shorter  than  the  inner  in- 
tegument  (tegmen),  which  it  closely  embraces,  its  mouth  being 
quite  unclosed.  The  tegmen,  though  free  in  its  upper  moiety 
and  partly  covered  by  the  free  portion  of  the  testa,  is  conical 
and  much  thickened  in  that  part,  very  opake  and  white,  and 
often  corrugated,  being  closed  in  its  somewhat  attenuated  apex 
by  a globular  reddish  gland  (“tuberculus  stigmaticus,^’  Rich.), 
from  the  concave  centre  of  whieh  rises  the  tubular  style-like 
process  before  mentioned,  which,  after  traversing  the  vacant 
portion  of  the  cell,  passes  through  the  foramen  of  the  pericarp, 
and  generally  extends  heyond  it  to  a distanee  of  nearly  half  its 
length  ; this  process,  called  a “ tubillus,^’  is  of  the  same  texture 
and  colour  as  the  upper  portion  of  the  tegmen,  and  is  similarly 
retieulated ; so  that  no  doubt  can  exist  that  it  is  an  extension  of 
the  mouth  of  that  integument,  but  closed  by  the  formation  of  a 
gland  at  the  usual  plaee  of  the  mieropyle : the  tubillus  beyond 
this  is  hollow  for  its  whole  length,  its  apex  being  open  and  more 
or  less  unequally  two-lipped.  The  albumen  fills  the  tegmen,  is 
fleshy,  compressed,  plano-convex,  rounded  at  its  base,  but  gra- 
dually attenuated  towards  its  apex,  where  it  is  slender,  and 
sometimes  extends  beyond  the  radicle.  The  enclosed  embryo  is 
nearly  the  length  of  the  albumen,  its  lower  moiety  consisting  of 
two  compressed  cotyledons  with  nearly  straight  sides,  their  faces 
being  parallel  to  the  flat  side  of  the  pericarp  and  to  the  lobes  of 
the  involucel : the  radiele,  which  points  to  the  summit  of  the 
carpel,  is  nearly  as  long  as  the  eotyledons,  but  only  a quarter  of 
their  breadth,  being  terete,  its  outer  or  epirhizal  portion  being 
white  and  opake,  while  its  internal  or  neorhizal  part  is  fleshy, 
more  pointed,  apparently  of  the  same  eolour  and  texture  as  the 
cotyledons,  with  whieh  it  seems  continuous ; the  epirhizal  por- 
tion is  more  cellular,  like  a distinet  envelope,  often  extending 
heyond  the  apex  of  the  neorhiza,  which  is  the  growing-point  of 
the  future  root.  In  the  seed  of  some  species  of  Ephedra,  where 
the  summit  of  the  inner  integument  below  the  micropylar  gland 
is  greatly  attenuated,  and  often  so  mueh  corrugated  that  it  can 
be  further  lengthened  by  force,  the  upper  portion  of  the  albumen 
becomes  also  attenuated,  and  as  it  extends  beyond  the  point  of 
the  radicle,  and  contraets  an  adherence  with  the  gland,  it  looks 
almost  like  a short  suspensor ; but  its  texture  shows  that  it  is 
only  a continuation  of  the  albuminous  mass,  there  being  no 
trace  of  anything  analogous  to  the  suspensor  described  by  Gau- 
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dicbaud  and  Griffiths  in  Gnetum.  From  the  above  facts,  it  will 
be  seen  that  the  seed  of  Ephedra  is  quite  atropous,  and  (if  we 
except  the  formation  of  the  tubillus)  little  different  in  its  entire 
structure  from  that  of  many  of  the  Urticacece. 

I have  thus  detailed  minutely  the  floral  and  seminal  structure 
of  Ephedra,  in  proof  of  Blume’s  declaration  that  the  Gnetacea 
possess  a much  higher  degree  of  organization  than  any  of  the 
so-called  Gymnospermous  families.  This  structure  of  Ephedra 
ofi’ers  great  analogy  to  that  of  Gnetum,  from  which  it  differs  in 
the  relative  numbers,  sizes,  and  position  of  the  male  and  female 
flowers,  in  the  form  of  its  floral  envelopes,  in  the  number  of  its 
anthers,  and  in  the  relative  size  of  the  radicle  and  cotyledons. 
In  Gnetum  the  flowers  are  arranged  in  distant  nodes,  each  node 
consisting  of  one  general,  short,  cup-shaped  involucre,  which  en- 
circles the  stem,  and  supports  two  close  whorls  of  numerous 
florets  crowded  together,  each  in  a single  series,  the  lower  series 
being  composed  of  female  florets,  the  upper  one  of  male  florets : 
in  the  female  series  the  perianthium  is  reduced  to  lacerated 
scales  that  surround  each  ovary  ; in  the  male  flowers,  which  have 
only  a single  stamen,  each  is  contained  within  a 2-4-fid  perigo- 
nium.  I have  not  seen  its  fruit  and  seed,  which  are  minutely 
described  by  Griffiths : it  grows  to  a size  many  times  larger  than 
that  of  Ephedra,  often  attaining  the  dimensions  of  a plum,  the 
ovary  from  which  it  originated  being  extremely  minute.  Ana- 
logy shows  that  each  involucel  of  the  spikelet  in  Ephedra  is  a 
verticil  composed  of  two  opposite  bracteiform  leaflets  standing  in 
front  of  each  perigonium,  and  which  are  connate  at  their  base. 
In  Gnetum,  where,  instead  of  two,  more  than  a score  of  florets 
are  congregated  in  each  verticil,  these  bracts  become  wholly 
agglutinated  together  by  their  margins  into  an  entire  cupular 
and  annular  general  involucre.  We  find  the  precise  homologues 
of  such  gamophyllous  involucels  in  the  Nyctaginaceee,  Thyme- 
leacece,  Polygonacea,  &c. 

No  one  has  yet  noticed  the  condition  of  the  ovary  of  Ephedra 
at  the  period  of  its  fructification,  nor  any  of  the  intermediate 
stages  of  its  growth  into  a mature  seed ; nor  has  any  botanist 
remarked  its  different  gradations  in  Gnetum,  except  Griffiths,  who, 
in  the  posthumous  memoir  before  mentioned,  minutely  detailed 
this  growth.  According  to  that  excellent  observer*,  the  produc- 
tion of  the  tubillus  does  not  commence  till  after  the  impregna- 
tion of  the  nucleus,  when  the  micropylar  mouth  of  the  tegmen 
gradually  expands  and  finally  becomes  elongated  into  a narrow 
open  tube,  which  becomes  protruded  far  beyond  the  apex  of  the 
pericarp,  as  we  find  it  in  Ephedra ; according  to  his  report,  there 
IS  at  first  no  constriction  in  this  tubillus,  which  remains  unclosed 
* Linn.  Trans  xxii.  301,  tab.  55.  figs,  18  & 20. 
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for  the  purpose  of  impregnation,  but  it  afterwards  becomes  sealed 
up  by  a distinct  deposit  and  by  the  adhesion  of  the  base  of  the 
tubillus  to  the  tercine  or  integument  formed  by  the  contraetion 
or  absorption  of  the  body  of  the  nucleus,  within  which  the  albu- 
men becomes  deposited*.  The  various  changes  that  take  place 
during  this  action  (except  the  lengthening  of  the  micropyle  of 
the  secundine)  are  precisely  analogous  to  those  which  occur  in 
the  fecundation  and  production  of  seeds  in  the  higher  order  of 
exogenous  plants. 

In  Ephedra,  if  we  look  upon  its  style  as  being  entirely  reduced 
so  that  its  hollow  stigma  becomes  in  consequence  depressed 
and  fixed  in  the  apex  of  the  ovarium,  we  have  nothing  in  such 
a case  but  a modification  of  the  ordinary  pistillum ; and  under 
this  point  of  view  we  have  no  sound  reason  for  giving  the  name 
of  gijmnospermous  or  naked  ovules  to  the  germens  of  the  Gneta- 
ceee.  In  support  of  the  view  thus  taken,  we  find  here  the  female 
organ  in  its  development  following  the  same  changes  as  in  some 
of  the  higher  orders  of  dicotyledonous  plants ; for  the  nucleus 
of  a single  erect  ovule  grows  into  a regular  embryo,  enclosed  in 
albumen,  its  proper  integuments  (primine  and  secundine)  finally 
close  over  the  nucleus,  and  become  the  testa  and  tegmen  of  the 
seed,  while  the  shell  of  the  ovarium,  in  the  usual  manner  of 
phanerogamous  seeds,  becomes  a coriaceous  peihcarp  formed  of 
ligneous  fibres  (in  Gnetum  intermixed  with  peculiar  acicular 
pungent  crystals,  perhaps  analogous  to  the  cystohths  of  the 
Urticacece) . 

The  only  circumstance  that  has  favoured  the  notion  of  naked 
ovules  in  the  Gnetacece  is  the  absence  of  a style  in  the  ovary,  as 
just  mentioned,  and  the  more  immediate  impregnation  of  the 
ovule,  by  the  entrance  of  pollinic  boyaux  through  the  aperture 
in  its  apex,  without  the  intervention  of  any  apparent  placentary 
channels.  But  a very  similar  mode  of  impregnation  exists  in 
numerous  other  families,  where  the  style  is  hollow  for  its  whole 
length,  leaving  a pervious  opening  into  the  cell  of  the  ovary  : 
this  exists  in  Styracece,  Olacacea,  and  many  others.  Schleiden 
figures  it  in  Helianthemum  f,  where  several  pollinic  boyaux  are 
seen  descending  through  the  styles  into  the  cell  of  the  ovary, 
and  fixing  themselves  upon  the  micropyle  of  its  several  ovules. 
This  fact,  though  not  distinctly  seen  by  Brown,  was  ingeniously 
inferred  by  him  a long  while  before  J.  Mirbel  shows  how  this 
is  effected  in  Siatice^,  where  a cylindrical  process  (probably 

* Loc.  et  tab.  cit.  figs.  21,  24,  26. 

t Nov.  Acta  Caes.-Leop.  xix.  p.  56,  tab.  8.  figs.  131-133. 

J Gen.  Remarks,  p.  58. 

§ Mem.  Acad.  Inst.  ix.  625,  tab.  4.  figs.  2,  3,  4. 
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formed  of  the  usual  condueting-tissue  combined  with  pollinic 
boyaux)  descends  from  the  united  styles  through  an  aperture  in 
the  apex  of  the  cell  of  the  ovary,  and  fixes  itself  upon  the  micro- 
pyle  of  the  ovule,  by  which  means  it  becomes  fecundated  in  the 
same  direct  manner  as  in  the  Gnetaceee.  Griffiths  also  remarks* 
that  he  could  not  detect  any  conducting-tissue  in  the  wall  of  the 
ovarium  leading  from  the  stigmata  to  the  base  of  the  cell  in 
Chenopodium ; he  saw  distinctly,  however,  pollinic  boyaux  at- 
tached to  the  micropyle  of  its  ovule,  which  could  have  had  no 
other  means  of  ingress  into  the  cell  except  directly  from  the 
base  of  the  very  short  style.  As  before  mentioned,  we  find  a 
similar  mode  of  direct  communication  between  the  stigma  and 
the  ovules  in  Olacacece  and  Styracece,  where  the  latter  are  sus- 
pended from  a free  central  placenta,  or  rather  ovuligerous  co- 
lumn, the  apex  of  which  frequently  enters  into  the  broad  hollow 
space  in  the  base  of  the  style ; by  this  means  the  ovules  appear 
to  receive  the  pollinic  influence  immediately  through  the  open 
channel  of  the  style.  A similar  perforation  in  the  apex  of  the 
cell  of  the  ovary  into  the  hollow  style  is  seen  in  all  the  Thyme- 
leacecE ; and  this  is  manifested  in  Cansjera,  where  the  ovules  are 
fixed  on  parietal  carinal  projections,  leaving  open  channels  which 
extend  nearly  to  the  summit  of  the  style.  Griffiths  gives  other 
similar  instances  in  Sanialum,  Osyris,  and  Loranthus,  where  he 
traced t the  pollen-tubes  from  the  stigmata,  in  a direct  course 
through  the  style  into  the  cell  of  the  ovary,  and  in  contact  with 
the  apex  of  the  embryo-sac  in  the  nucleus  of  the  ovule.  It  was 
moreover  shown  long  ago  by  Endlicher  j;,  and  since  confirmed  by 
Dr.  Weddel,  in  his  admirable  monograph  of  the  Urticacea,  that 
in  that  family  the  micropyle  of  its  basal  atropal  ovule  attains  the 
summit  of  its  1 -locular  cell,  where  it  meets  with  the  stigmatic 
tissue  pi’otruding  from  an  opening  in  the  base  of  the  style,  and 
where  it  becomes  firmly  attached,  as  already  I’elated  of  Statics. 
These  are  cases  perfectly  analogous  to  what  occurs  in  the  Gne- 
tacecs,  and  yet  no  one  has  ventured  to  designate  the  germs  so 
immediately  impregnated  in  those  instances  as  naked  or  gymno- 
spermous  ovules.  So  likewise  in  Piperacea,  Schnitzlein  has 
demonstrated  § that  the  ovary  of  Peperomia  has  an  open  channel 
in  its  apex  contiguous  to  its  sessile  stigma,  and  that  the  micro- 
pyle of  its  erect  atropous  ovule  is  found  in  immediate  proximity 
to  that  foramen,  exactly  as  in  Ephedra  and  Gnetura.  In  Myrica, 
also,  a similar  structure  exists. 

In  a paper  shortly  to  be  published  on  South-American  Ana- 
cardiacecB,  it  will  be  shown  that  in  every  genus  I have  examined 

* Notulae,  p.  169,  pi.  52.  figs.  13-20. 

t Linn.  Trans,  xix.  173. 

§ Iconographia,  pi.  81.  fig.  17. 


J Gen.  Plant,  p.  283. 
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there  is  alwaj's  a pervious  aperture  in  the  putamen,  whether  it 
be  coraeous,  as  in  Rhus,  or  thin  and  fragile,  as  in  Comocladia, — 
whence,  from  the  position  of  the  ovules  and  the  absolute  want 
of  any  placentary  communication  between  the  style  and  the 
ovule,  we  must  infer  either  that  the  means  of  fertilization  of  the 
latter  could  only  have  been  conveyed  through  the  spiral  vessels 
of  the  umbilical  cord,  according  to  the  long-exploded  notions  of 
Adanson  and  Turpin,  or  that  it  took  place  by  the  direct  action  of 
pollinic  boyaux  which  had  found  their  way  to  the  nucleus  through 
the  aperture  in  the  apex  of  the  carpel,  somewhat  in  the  same 
manner  as  happens  in  Gnetacea.  As  in  that  paper  I have  quoted 
the  evidence  of  St.  Hilaire  regarding  the  similar  mode  of  impreg- 
nation witnessed  by  him  in  Polygonacea,  Chenopodiacem,  and 
other  families,  I need  do  no  more  than  allude  to  them  as  additions 
to  the  mass  of  evidence  here  brought  together  to  show  that  this 
mode  of  ovular  impregnation  is  more  general  than  is  supposed. 

In  regard  to  the  remarkable  growth  of  the  tubillus  in  the 
Gnetacea,  I am  able  to  cite  two  analogous  instances  in  families 
of  a much  higher  degree  of  organization,  where  the  mouth  of 
the  tegmen  is  produced  into  a long  tubular  expansion,  showing 
that  such  expansion  is  in  no  way  connected  with  the  develop- 
ment of  what  have  been  held  to  be  naked  seeds.  I have  already 
demonstrated  its  production  in  the  tegmen  of  the  seed  of  Ha- 
lesia,  where  the  summit  of  that  integument  becomes  contracted 
into  a slender  filamentous  tube,  which  appears  like  a false  sus- 
pensor,  at  the  radicular  extremity  of  the  seed;  here,  however, 
the  testa  closes  over  it,  so  that  the  tubillus,  reflected  and  free, 
lies  between  the  two  integuments*.  The  other  instance  is  still 
more  striking,  and  exists  in  Tropaolum,  in  which  genus  the  pro- 
duction of  its  tubillus  remains  to  this  day  an  enigma  among 
botanists.  The  fact  of  its  occurrence  was,  I believe,  first  noticed 
by  Gaertnerf,  and  afterwards  by  St.  Hilaire  J,  who  considered  it 
to  be  a suspensor  analogous  to  that  of  Cycas,  and  the  channel 
through  which  the  aura  seminalis  was  conveyed  from  the  funicle 
for  the  fecundation  of  the  ovule.  Dr.  Giraud,  in  tracing  the 
development  of  the  ovule  of  Tropaolum  majus,  and  the  mode  of 
its  fertilization  by  the  impact  of  the  pollen-tube  upon  the  apex 
of  the  nucleus,  confirmed  the  observations  of  St.  Hilaire  in  re- 
gard to  the  production  of  the  tubillus  at  the  micropyle  of  the 
inner  integument  § ; he  also  considered  this  process  to  be  a sus- 
pensor like  that  of  Cycas,  which  he  regarded  as  an  expansion  of 
the  embryo-sac.  Schleiden  also  demonstrates  the  same  fact  ||, 

* Contributions  to  Botany,  i.  169,  pi.  31.  fig.  23. 

t De  Fruct.  i.  380,  tab.  79.  fig.  1.  + Ann.  Mus.  xviii.  469. 

§ Linn.  Trans,  xix.  164,  tab.  16.  figs.  5,  6,  7,  8. 

II  Nov.  Act.  Acad.  Leop.  .xix.  54,  tab.  8.  figs.  120-125,  p.  56,  fig.  126. 
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and  attributes  its  existence  to  the  same  origin.  Subsequently, 
Mr.  Wilson  * traced  the  development  of  the  ovule  from  its  earliest 
stage  to  the  final  growth  of  the  seed : but  his  account  is  not  free 
from  error ; for  while  he  admits  the  great  difficulty  of  discerning 
the  exact  limits  of  the  secundine  and  embiyo-sac,  he  seems  to 
have  mistaken  the  elongation  of  the  one  for  that  of  the  other,  as 
other  observers  had  done  before  him.  The  drawings  of  Schleiden 
are  certainly  more  correct  than  those  of  the  latter  botanist,  as 
far  as  my  observations  extend.  In  examining  the  seeds  of  four 
Chilean  species  of  Tropceolum,  I found  that  this  process  is  not 
the  embryo-sac,  which  appears  to  have  been  absorbed : it  may 
be  seen  that  the  extremity  of  the  radicle  is  covered  by  a short 
tubular  cap,  which  is  continuous  with  the  inner  seminal  integu- 
ment j this  cap  is  formed  by  the  doubling  of  the  tubillus  or 
lengthened  neck  of  the  tegmen ; and  where  this  tubillus  passes 
through  the  foramen  of  the  outer  integument,  the  latter  closes 
round  it  by  means  of  a glandular  deposit f,  well  represented  in 
Schleiden’s  figures  124,  125,  by  the  letter  a,  and  in  WUson’s 
figure  10  by  the  letter  k.  This  reduplication  of  the  neck  of  the 
tubillus  is  caused  by  the  final  growth  of  the  tooth-like  wings  of 
the  cotyledons,  which,  extending  themselves  upwards,  conceal  the 
radicle;  and  we  have  proof  that  the  process  here  alluded  to  is 
really  a reduplication  of  the  tubillus,  from  the  fact  that  at  this 
part  it  is  of  greater  opacity,  and  that  when  it  is  immersed  in  water 
under  the  microscope,  air-bubbles  are  clearly  discernible  between 
the  doubled  membrane  of  the  tube.  It  is  certainly  not  a con- 
tinuation of  the  apex  of  the  radicle,  as  St.  Hilaire  imagined,  and 
does  not  offer  any  degree  of  analogy  to  the  suspensor  of  Cycas : 
the  extremity  of  the  radicle  is  defined  by  a distinct  rounded 
polished  point,  its  apparent  suspensor  forming  a lax  covering 
around  its  apex.  The  subjoined  figure  1 shows  the  form  of  the 

Fig.  1.  Fig.  2. 


inner  integument,  where  its  mouth  becomes  extended  into  a 
very  long  neck  or  tubillus,  which  at  the  point  of  its  origin  be- 

* Lond.  Journ.  Bot.  ii.  628,  tab.  xx.  & xxi. 

t This  is  analogous  to  the  glandular  closing  of  the  base  of  the  tubillus 
in  Ephedra,  which  Richard  calls  a “ tuberculura  stigmaticum.” 
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comes  plicated  by  the  prolongation  of  the  auricles  of  the  coty- 
ledons, thus  forming  a sort  of  cap  over  the  point  of  the  radicle  : 
this  neck  (bearing  somewhat  the  appearance  of  a suspensor)  is 
the  length  of  half  the  periphery  of  the  seed,  and  is  reflected 
downwards  from  the  vertex  along  the  dorsal  side,  where  it  lies 
tightly  pressed,  but  free,  between  the  testa  and  pericarp : the 
glandular  deposit  marked  g closes  the  integuments  at  the  point 
where  the  tubiUus  {t)  passes  through  the  foramen  of  the  testa : 
the  position  of  the  chalaza  is  shown  at  c (near  the  base  of  the 
free  portion  of  the  style,  and  where  it  is  confounded  with  the 
hilum).  It  will  hence  be  seen  that  the  integuments  are  atropous 
(not  anatropous,  as  generally  believed),  while  the  embryo,  from 
its  very  excentric  growth,  lies  amphitropously  in  regard  to 
them  * * * §.  In  flgure  2 is  seen  the  same  inner  integument  as  in  the 
preceding  figure,  where  it  is  marked  i,  to  which  is  added  the  outer 
integument,  or  testa,  marked  o,  the  mouth  being  closed  by  the 
gland  g,  which  also  form^  a stricture  in  the  neck  of  the  tubillus. 
The  analogy  of  this  development  with  that  I have  described  in 
Ephedra  is  very  manifest. 

I have  not  been  able  to  find  in  the  seeds  of  Ephedra  any  indi- 
cation of  the  long  spiral  suspensor  which  in  Onetum  is  described 
as  being  coiled  up  in  the  summit  of  the  albumen,  and  there 
attached  to  the  embryo.  The  nature  of  this  suspensor  has  not 
yet  been  precisely  ascertained : it  is  figured  and  described  by 
both  Gaudichaud  f and  Griffiths  J,  the  former  from  an  analysis 
of  Aublet’s  Guiana  plant,  the  latter  from  the  examination  of  two 
Indian  species  : there  is  a considerable  difference  in  the  details 
of  these  analyses,  which  admit  of  conciliation.  Its  existence  in 
the  earliest  stage  is  shown  by  Gaudichaud  {loc.  cit.  tab.l.  fig.  14), 
where  a number  of  distinct,  loose,  slender,  inarticulate  tubes  are 
seen  in  the  summit  of  the  nucleus,  which  he  conceived  to  be 
either  “ very  elongated  cells^’  or  “embryo-bearing  pollen-tubes’^ 
[loc.  cit.  p.  54).  The  next  state  is  represented  in  pi.  6.  fig.  40, 
when  it  seems  like  a long  spiral  cord  in  the  cavity  of  the  albu- 
men, bearing  a very  young  embryo.  Afterwards  (in  figs.  41  & 
42)  it  appears  like  a broad  cylinder,  consisting  of  the  former 
suspensor,  now  filled  with  and  surrounded  by  cellular  tissue ; 
and  he  conceived  § that  it  was  formed  by  a combination  of  all 
the  first-mentioned  sterile  embryoniferous  threads.  Finally  (in 

* It  would  involve  too  long  a digression  to  describe  here  the  vei-y  ano- 
malous seminal  structure  of  Tropaolum,  which  has  been  altogether  mis- 
understood. 

t Rech.  Organ,  p.  76,  tab.  1.  fig.  14 ; tab.  6.  figs.  40-43. 

J Linn.  Trans,  xxii.  304-308,  pi.  56.  figs.  30-37. 

§ “ II  est  a croire  que  tons  ces  cordons  stAiles  (pi.  1.  fig.  14)  font  par- 
ties de  ce  cordon  suspenseur.” 
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fig.  43),  we  see  the  same  apparent  cylinder  separating  by  the 
application  of  force  into  a spiral  cord,  formed  of  “ des  sortes  de 
vaisseaux  fascicules  rameux  et  tissu  cellulaire.’^  Griffiths  says 
of  it  {loc.  cit.  p.  304),  “ to  the  upper  portion  and  to  one  side  of 
the  cavity  (in  the  albumen)  is  attached  the  embryo  by  means  of 
an  enormously  long,  tortuous,  and  spirally  but  irregularly  twisted 
cellular  funiculus,  the  cells  being  very  much  elongated  and 
twisted;  its  length  varies,  when  moderately  pulled  out,  from 
3^  to  5 inches,  the  length  of  the  fruit  being  1 inch.  This  funi- 
culus, as  well  as  the  extremely  similar  one  in  Cycas,  has  the 
property  of  contracting  when  immersed  in  water ; when  in  situ, 
it  is  tolerably  closely  packed ; it  is  dilated  towards  its  attachment 
with  the  embryo.’^ 

From  Gaudichaud’s  account  we  may  infer  that  this  suspensor 
IS  composed  of  cellular  tissue  loosely  compacted  round  bundles 
of  very  elongated  pollen-tubes  which  become  spirally  twisted  into 
a hollow  cylinder,  moulded  into  the  size’and  shape  of  a cavity  of 
the  albumen.  Griffiths’s  drawing  seems  to  confirm  this ; for 
when  drawn  out  into  a spiral  thread,  it  appears  like  a bundle  of 
such  tubes.  From  its  absence  in  Brongniart’s  elaborate  ana- 
lysis of  Gnetum  Gnemon^,  we  may  infer  that  it  is  not  a constant 
or  essential  feature  in  the  organization  of  the  seed.  Roxburgh, 
who  minutely  describes  the  structure  of  the  embryo  in  two  spe- 
cies of  Gnetum,  makes  no  mention  of  any  such  suspensor;  and 
Griffiths  affirms  the  ‘^very  rare  and  partial  development  of 
the  funiculus ;”  for,  after  examining  abundance  of  fully-formed 
fruits  of  two  species,  he  found  only  two  instances  where  its 
partial  formation,  it  lying  loose  in  the  cavity  of  the  albumen, 
was  observable  {loc.  cit.  p.  302).  Some  additional  light  will  be 
thrown  on  this  subject  in  the  following  remarks. 

It  has  been  the  general  opinion  of  botanists  that  the  Gnetacece 
are  intimately  allied  to  the  Coniferce  and  Cycadacece,  some  in- 
clining to  their  affinity  with  the  former,  others  to  the  latter 
group,  which  two  families  are  placed  by  Endlicher  widely  apart 
in  his  systematic  arrangement;  while  others,  again,  congregate 
the  three  families  into  one  class,  Gymnosperms  or  Gymnogens. 
The  principal  argument  in  support  of  the  relation  to  Coniferoe 
has  been  founded  on  the  assumption  that  in  the  Gnetacece  the 
seeds  are  naked — a doctrine  which,  it  appears  to  me,  ought 
never  to  have  been  applied  to  this  family.  In  other  respects 
there  is  no  analogy ; for  the  Coniferce  have  a very  different  habit 
and  another  system  of  inflorescence,  which  is  amentaceous,  with 
achlamydeous  flowers  and  pistils  generated  upon  the  under  side, 
or  on  the  margin  of  phylloidal  bracts,  forming  altogether  a de- 


Voy.  Coq.,Bot.  vol.  ii.  tab.  i.  figs.  6,  7,  8,  9,  10,  13,  14, 15. 
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velopment  of  the  lowest  grade  among  dicotyledonous  plants. 
In  Ephedra,  on  the  contrary,  we  have  regular  spikelets  of  Howers, 
though  small,  consisting  of  opposite  decussating  involucels,  with 
a perfect  petaloid  perigonium  seated  on  each  axil.  There  is  ab- 
solutely no  parallelism  in  the  organization  of  these  two  families. 
Most  botanists  have  considered  the  position  of  the  Gnetacea 
among  Gymnosperms  to  be  close  to  Taxinece  (a  suborder  of  Coni- 
fera).  In  Taxus,  however,  if  we  consider  the  outer  coating  of 
its  pistil  to  be  a carpel,  which  grows  into  an  osseous  shell,  then 
its  ovule  is  perfectly  devoid  of  any  integumentary  envelope,  as 
in  Pinus,  and  in  like  manner  it  produces  a perfectly  naked 
seed*;  and,  according  to  the  masterly  analyses  of  Taxus  by 
Mirbel  and  Spachf,  the  facts  of  which  have  been  confirmed  by 
Schleiden,  its  ovule  has  constantly  three  foramina  in  its  apex, 
leading  into  as  many  embryoniferous  cavities  in  the  amnios, 
after  the  manner  of  other  true  Coniferce.  This  is  perfectly  at 
variance  with  all  that  we  find  in  the  Gnetaceoe. 

With  the  Cycadacece  the  dissimilarity  in  these  respects  is  still 
more  striking.  The  existence,  however,  of  a suspensor  in  its 
seeds  has  greatly  favoured  the  idea  of  the  close  affinity  of  Gne- 
tum  with  this  family : the  coincidence  is  unquestionable ; but 
this  circumstance  is  of  little  import  upon  its  own  merit,  for  we 
may  conceive  the  possibility  of  its  occurrence,  as  we  find  it  in 
Gnetum,  in  any  family  of  the  highest  order  of  development.  The 
growth  and  structure  of  the  seed  in  Cycadacece,  as  demonstrated 
by  MiquelJ,  present  many  peculiarities  of  which  we  have  no 
parallel  in  the  Gnetacece.  If  we  regard  in  its  proper  light  the 
outer  covering  of  the  pistil,  and  the  thick  fleshy  and  coriaceous 
shell  of  the  seeds  of  the  Cycadacece  to  be  the  growth  of  a true 
carpel,  it  will  be  evident  that  the  erect  nucleus  enclosed  within 
the  pistil  and  the  seed  contained  within  the  carpel  are  deficient 
of  any  proper  integument ; and  under  this  point  of  view  both  may 
be  considered  to  be  perfectly  naked — a condition  widely  dilferent 
from  that  of  the  Gnetacece,  where  both  the  ovule  and  seed  are 
covered  by  two  distinct  integuments.  Miquel,  who  considered 
the  peric^pial  covering  of  the  fruit  to  be  the  testa  of  the  seed 
lined  with  an  adherent  inner  integument,  notices  that  the  latter 

* From  the  analysis  of  Torreya  taxifolia,  as  given  by  Sir  \Vm.  Hooker 
(Icon.  232,  233),  it  would  seem  that  its  carpel  is  at  first  pervious  at  its 
summit,  and  is  furnished  with  an  erect  atropous  ovule,  provided  with  two 
very  distinct  free  integuments,  of  which  the  primine  afterwards  becomes 
agglutinated  to  the  carpel  in  the  fruit,  while  the  secundine  remains  co- 
herent with  and  enters  deeply  into  the  plicatures  of  the  ruminated  albu- 
men. Should  this  analysis  of  the  ovary  be  confirmed,  it  would  show  that 
Torreya  cannot  belong  to  Taxinece,  but  is  more  allied  to  Myricacece. 

+ Ann.  Sc.  Nat.  2 ser.  xx.  257. 

Ann.  Sc.  Nat.  3 ser.  hi.  193,  pi.  8. 
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in  its  early  stage  is  crowned  by  a broad  areolar  callus,  which  he 
calls  its  chalaza ; this  is  marked  by  a circular  ring  of  perfora- 
tions, which  open  into  as  many  small  cavities,  in  each  of  which 
is  generated  a distinct  thread,  coiled  up  and  bearing  at  its  lower 
extremity  an  embryo-sac : all  these  sacs  descend  into  the  am- 
niotic  body,  where  only  one  of  them  is  fertilized ; this  fertilized 
sac  finds  its  way  out  of  the  amnios  into  the  body  of  the  nucleus 
and  becomes  an  embryo,  when  a mass  of  albumen  is  generated 
around  it,  which  completely  encases  it,  pushing  upwards  in  its 
growth  the  persistent  amnios,  which,  like  a vitellus,  remains  as 
a sort  of  cap  upon  the  albumen.  When  the  seeds  attain  matu- 
rity, the  thread  of  the  fertile  embryo,  as  well  as  the  several 
filaments  still  bearing  their  sterile  sacs,  all  having  descended 
into  the  vitellus,  there  become  twisted  together  and  surrounded 
by  lax  cellular  tissue,  thus  forming  the  suspensor.  This  de- 
velopment is  clearly  shown  in  its  several  stages  loc.  cit.  pi.  8. 
figs.  3,  5, 15,  16,  21,  26.  After  the  perfection  of  the  embryo 
within  the  albumen,  the  radicle  grows  upward,  as  if  germinating, 
and,  forcing  a passage  through  the  vitellus,  finds  an  exit  by  the 
side  of  the  attachment  of  its  own  suspensorial  thread,  and  re- 
mains there  naked  and  quite  distinct  from  the  main  suspensor 
(as  shown  in  fig.  17) — a fact  claiming  our  especial  notice,  as  it 
is  a condition  very  different  from  what  Griffiths  and  Gaudichaud 
show  of  the  suspensor  in  Gnetum,  where  the  amnios,  having 
been  altogether  absorbed,  the  suspensor  appears  continuous  with 
the  radicular  extremity  of  the  embryo.  In  regard  to  the  nature 
and  origin  of  the  several  threads  (which  together  form  the  sus- 
pensor), Miquel  was  evidently  inclined  towards  the  notion  that 
they  are  the  pollen-tubes,  which  had  penetrated  the  several 
embryo-sacs,  becoming  afterwards  agglutinated  together  by  lax 
cellular  tissue  into  one  general  twisted  cord : this  is  certainly 
the  only  legitimate  inference  from  all  the  circumstances  recorded, 
in  support  of  which  Griffiths  relates  {loc.  cit,  p.  306)  that  he 
always  found  in  Cycas  that  “ the  tubular  membranous  portion 
of  the  apex  of  the  nucleus  becomes  actually  crammed  with  pol- 
len-granules, from  the  lower  and  outer  of  which  pdllen-tubes 
are  pretty  generally  produced.” 

Changes  very  similar  in  their  nature  take  place  in  the  pro- 
duction and  growth  of  the  suspensor  in  the  Coniferce,  the  several 
stages  of  which  were  clearly  described  and  figured  by  Brown 
two  years  prior  to  the  publication  of  Miquel’s  researches  on 
Cycadacea ; and  the  singular  coincidence  of  these  developments 
is  a strong  argument  in  favour  of  the  near  affinity  of  these  two 
families.  Brown  showed  that,  in  Pinus*  (which,  like  Cycas,  is  al- 

* Ann.  Sc.  Nat.  2 ser.  xx.  p.  195,  pi.  5;  Ann.  Nat.  Hist.  xiii.  368,  pi.  7- 
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ways  polyembryonoiis),  previous  to  the  development  of  the  several 
embryo-sacs  and  their  suspending  threads,  the  former  are  con- 
stantly first  discernible  in  distinct  areolar  cells  in  the  nucleus, 
arranged,  as  in  Cycas,  in  a circular  series  in  the  summit  of  the 
amniotic  body : these  sacs  descend,  each  separately  suspended 
by  its  own  elongated  thread;  but  generally  only  one  of  them 
becomes  fertilized.  The  further  progress  of  this  growth,  and  the 
increment  of  the  embryo,  which  becomes  surrounded  by  an 
albuminous  mass  that  pushes  upward  the  amniotic  body,  and 
remains  persistent  on  it  like  a calyptriform  cap,  is  quite  analo- 
gous to  the  growth  described  by  Miquel  in  Cycadacea,  and  very 
different  from  that  of  Gnetum.  It  is  remarked  by  Brown  that 
each  suspending  thread  appears  formed  of  about  four  simple 
tubes  connected  together  but  slightly,  for  he  found  them  easily 
separable  from  one  another  without  laceration  of  their  surfaces ; 
and  this  fact  gives  additional  force  to  the  conclusion  before 
mentioned  regarding  the  nature  and  origin  of  the  suspensor. 
Still  further  evidence  is  given  by  Schleiden,  who  traced  the  en- 
trance of  pollen-tubes  into  the  areolar  cavities  before  described, 
and  into  the  embryo-sacs,  with  which  they  remained  permanently 
connected.  The  growth  and  development  of  these  several  em- 
bryo-sacs in  each  ovule,  and  their  attachment  to  suspending 
threads  in  Pinus,  Thuja,  and  Taxus,  are  minutely  described  and 
figured  in  the  interesting  researches  of  Mirbel  and  Spach*, 
published  about  the  same  time,  and  confirming  all  the  observa- 
tions of  Brown : they  describe  also  each  suspending  thread  as 
being  formed  of  five  or  six  boyaux  or  simple  tubes  agglutinated 
together,  each  being  hollow  and  filled  with  granular  fluid  or 
such  fovillffi  as  are  usually  found  in  the  boyaux  of  pollen. 

It  has  been  the  opinion  of  many  botanists  that  the  existence 
of  annularly  dotted  vessels  in  the  wood  of  the  Gneiacea  affords 
evidence  of  their  close  affinity  with  the  Conifera ; but  even  if  this 
had  been  true,  it  would  have  claimed,  on  its  own  merit,  a very 
secondary  importance,  since  we  find  such  vessels  also  in  the 
Winteracece,  Canellacece,  Schizandracece,  &c.  Dr.  Bindley  says  of 
Gnetum  that  its  wood  “ is  composed  of  woody  fibres  and  of  annular 
and  reticulated  vessels  lying  scattered  sparingly  among  tubes  of 
woody  fibre’H"  He  says  also  that  its  wood  is  zoneless.  These 
circumstances  led  that  eminent  botanist  to  conclude  that  the 
Gnetacece  are  very  distinct  from  the  Conifera,  forming  a link 
between  Taxinea  and  Piperacece : this,  at  least,  was  his  opinion 
in  1834,  although  other  considerations  induced  him  afterwards 
to  modify  his  view  of  the  place  of  this  small  family  in  the  sys- 

* Ann.  Sc.  Nat.  2 ser.  xix.  pi.  8,  9,  10,  11. 

t Bot.  Reg.  vol.  XX.  pi.  1686. 
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tem.  I have  noticed,  however,  that  the  wood  of  Ephedra  is 
regularly  zoned,  as  in  other  exogenous  plants ; for  a trans- 
verse section  of  a branch  of  Ephedra  Andina  which  I possess 
shows  five  distinct  concentric  rings,  the  intervals  between  the 
medullary  rays  exhibiting  numerous  longitudinal  hollow  air- 
cells.  The  branches  of  Gnetum,  on  becoming  dry,  separate 
readily  at  the  nodes  by  distinct  articulations ; but  such  separa- 
tion rarely  takes  place  in  Ephedra.  On  the  other  hand,  a lon- 
gitudinal section  of  a new  branch  of  the  latter  genus  shows  that 
the  central  pith  of  one  internode  is  not  continuous  with  the  pith 
of  the  next  internode,  nor  with  that  of  their  accessoiy  branchlets; 
for  the  ligneous  fibres  of  the  several  internodes  which  enclose  the 
pith,  and  which  constitute  the  wood,  all  converge  to  form  a 
sort  of  plexus  or  solid  diaphragm  across  each  node,  much  after 
the  manner  of  the  stem  of  a Bambusa. 

This  pith  is  quite  homogeneous,  consisting  of  oblong,  square, 
parallel  cells  (hexagonal  in  their  transverse  section),  with  very 
thin  transparent  walls,  which  are  pitted  with  few,  minute,  opake 
dots.  The  wood  is  hard,  formed  of  fine,  simple,  indurated 
fibrous  tissue,  closely  compacted ; these  longitudinal  fibres,  under 
a powerful  microscope,  appear  marked  by  dark  glands  lying 
aci’oss  them  at  irregular  distances,  which  are  either  transversely 
linear  or  oblong,  thus  giving  them  almost  a scalariform  appear- 
ance, the  walls  themselves  being  pitted  with  minute  and  almost 
invisible  specks ; these  are  crossed  by  very  numerous  transverse 
medullary  rays  of  similar  structure,  which  extend  from  the  pith 
to  the  bark.  In  the  first  two  or  three  rows  of  the  longitudinal 
fibres  or  ducts  next  the  pith,  the  markings  are  so  very  close 
that  they  have  much  the  appearance  of  uncoilable  tracheae;  but 
I have  nowhere  been  able  to  find  any  true  spiral  vessels.  Inter- 
spersed among  the.  longitudinal  woody  fibres,  are  the  many  hol- 
low air-tubes  before  mentioned,  of  three  or  four  times  their  dia- 
meter, which  appear  uninterrupted  throughout  the  entire  length 
of  the  internode : their  walls  are  extremely  thin  and  translucent ; 
and  it  is  upon  these  only  that  we  find  the  large  circular  spots 
(apparently  fenestrations),  which  are  well  shown  in  Lindley^s 
‘ Introduction,^  pi.  2.  fig.  7.  It  will  hence  be  seen  that  there  is 
no  analogy  between  this  structure  and  that  of  the  Coniferce, 
where  the  annular  disks,  which  so  conspicuously  mark  the  Gym- 
nospermous  families,  are  always  found  upon  the  ligneous  fibres 
themselves,  and  not  upon  the  air-passages,  as  in  Ephedra.  The 
structure  is  equally  different  from  that  of  the  young  branchlets 
of  Casuarina,  where  the  pith  crosses  the  nodes  and  is  continuous 
throughout  the  branches. 

There  is  a peculiarity  in  the  bark  of  Ephedra  that  may  be 
worth  recording : it  is  filled  with  strong  ligneous  fibres,  as  in 
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Urticacece,  which,  being  always  united  in  bundles,  give  rise  to 
its  finely  striated  surface ; it  is  covered  by  a thick,  tough  epi- 
dermis, of  the  texture  of  parchment,  and  which  follows  the  si- 
nuosities of  the  striatures.  Upon  the  ridges  of  the  striae  a 
number  of  prominent  horny  excrescences  occur,  which  occasion 
its  scabridity;  and  in  the  hollows  between  the  ridges  are  seen  a 
number  of  black  longitudinal  specks,  which  appear  almost  like 
stomata  that  have  become  closed  by  a deposit. 

Thus  far  it  has  been  endeavoured  to  show  that  the  order 
GnetacecB  is  not  allied  to  any  of  the  Gymnospermous  families, 
with  which  it  has  been  associated  by  most  botanists.  It  will 
now  be  necessary  to  pass  in  review  the  points  of  analogy  that 
exist  between  it  and  other  exogenous  orders,  in  order  to  judge 
of  its  true  affinities. 

Blume,  when  he  founded  the  order,  as  before  stated,  suggested 
the  relationship  of  the  Gnetacece  with  Casuarina,  to  which  genus 
it  certainly  offers  many  points  of  approximation.  Casuarina 
resembles  Ephedra  in  the  following’particulars  : — in  the  vaginant 
sheaths  that  encircle  the  nodes  of  its  branchlets,  where  they 
occupy  the  place  of  leaves ; in  its  spicated  inflorescence,  with 
diclinous  flowers ; in  the  persistence  of  the  involucral  leaflets, 
which  afterwards  enclose  the  fruits ; in  its  bifid  perigonium,  even 
more  deciduous  than  that  of  Ephedra,  for  it  is  cari’ied  away  by 
the  stamen  as  it  grows  upward  in  the  act  of  aestivation ; in  its  soli- 
tary stamen,  very  analogous  to  that  of  Gnetum ; in  its  one-celled 
ovary,  with  an  ascending  ovule ; and  in  its  indehiscent  one-celled 
fruit,  with  a single  erect  seed,  containing  an  embryo  imbedded 
in  albumen,  with  a superior  radicle.  Casuarina,  however,  differs 
from  both  Gnetum  and  Ephedra  in  its  straight,  lofty,  solid,  woody 
trunk ; in  its  ovary  with  two  lengthened  styles  (being  probably 
formed  normally  of  two  combined  carpels,  one  of  which  is  always 
abortive,  and  which  contains  two  ovules) ; in  its  fruit,  with  a 
samariform  epicarp,  a mesocarp  replete  with  very  numerous  deli- 
cate spiral  vessels,  and  a solid  testaceous  endocarp ; and,  finally, 
in  the  development  of  its  seed,  the  anomalous  circumstances 
attendant  on  which  have  been  only  imperfectly  understood*. 

* I have  examined  the  seeds  of  Casuarina  equisetifolia  many  times, 
always  with  the  same  result ; and  as  my  analysis  shows  a strueture  very 
different  from  what  is  recorded  of  it,  I will  state  the  details.  The  descrip- 
tion given  by  Endlieher  of  this  structure  (Gen.  Plant,  p.  271)  is  altogether 
incorrect.  It  is  well  known  that  the  fruits  are  contained  in  globular  or 
oblong  strobiliform  heads,  each  separate  fruit  being  enelosed  in  a cell 
formed  of  two  coriaceous  valves,  which  are  the  persistent  involucels  of  the 
spieated  flowers,  which  valves  stand  right  and  left  in  regard  to  the  axis. 
Each  fruit  is  fixed  to  the  bottom  of  its  enelosure  by  a small  basal  hilum  ; 
it  is  somewhat  samariform,  oblong  and  eompressed ; the  upper  moiety 
(being  a portion  of  the  extended  epicarp)  forms  a thin  membranaceous 
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With  the  Myricacecs,  Ephedra  agrees  in  many  points  of  struc- 
ture, the  most  prominent  of  which  are,  its  diclinous  flowers  in 
amentiform  spikelets;  its  bract-like  involucels;  its  two-lobed 
perigonium ; its  raonadelphous  stamens ; its  simple  ovary,  with 
a single,  erect,  atropous  ovule ; its  one-celled  fruit,  with  a soli- 
tary erect  seed ; and  its  embryo  with  a superior  radicle.  Myrica 
differs,  however,  in  its  habit ; its  alternate  leaves ; its  peri- 
gonium in  the  form  of  two  hypogynous  scales,  which  remain  and 
become  agglutinated  to  the  fruit ; in  its  more  distinct  stamens, 
with  anthers  bursting  longitudinally ; in  its  two  stigmata ; and 
in  the  want  of  albumen  in  the  seed.  Although  these  points 
show  a considerable  interval  in  the  positions  of  these  two  fami- 
lies, it  is  still  evident  that  a notable  degree  of  approximation 
exists  between  the  Gnetacece  and  Myricaceae. 

The  Gnetacece,  in  their  jointed  stems  and  floral  structure,  oflFer 
many  points  of  approach  to  the  Chloranthacece,  Piperacea,  and 
SaururacecE  •,  but  the  absence  or  depauperation  of  floral  envelopes 
in  those  families,  and  the  presence  of  a vitellus  or  embryoniferous 
process  which  surmounts  the  albumen,  of  which  we  find  no  trace 
either  in  Gnetum  or  Ephedra,  are  features  which  well  characterize 
the  above  families  as  a peculiar  group,  having  little  connexion 
with  the  Gnetacece. 


wing ; the  lower  moiety  is  thickened  and  smooth,  consisting  of  an  inter- 
mediate mesocarp  filled  with  copious,  white,  spiral  thi-eads,  and  a testa- 
ceous, brittle,  obpyriform  eudocarp,  completely  1 -celled  and  indehiscent, 
and  containing  a single  erect  seed,  which  tapers  to  the  apex.  This  seed 
consists  of  two  verj'  delicate  translucent  membranaceous  tunics  : upon  the' 
outer  one  (testa)  is  seen,  imbedded  in  it,  a thickened  simple  cord  (raphe), 
by  one  extremity  of  which  the  seed  is  attached  to  the  bottom  of  the  cell ; 
this  eord  rises  to  near  the  middle  of  the  integument,  when  it  becomes 
suddenly  recurved  do'ivnward  for  a short  distance,  where  it  terminates  in  a 
darkish  areole  (chalaza) ; before  its  recurvature  it  throws  out  a short  lateral 
branch  or  free  thread,  which  serves  as  the  medium  of  attachment  of  an 
abortive  ovule  at  a point  a little  above  its  base,  where  this  also  is  recurved 
upon  its  basal  chalaza.  The  abortive  ovule,  tapering  upwards,  is  nearly 
half  the  length  of  the  fertile  seed  to  whieh  it  is  thus  attached ; it  is  deh- 
catelv  membranaceous,  darkish  brown,  without  the  trace  of  any  embiy'O 
within  it.  Upon  the  outer  integument  of  the  fertile  seed,  the  white  cord 
continues  to  ascend  from  the  point  of  its  furcature,  and  terminates  in  the 
apical  micropyle,  w hich  is  much  darkened.  There  is  no  trace  of  any  albu- 
men within  the  integuments ; and  the  contained  embryo,  which  is  not  half 
their  length,  floats  loosely  in  the  upper  part  of  the  vacant  space,  generally 
with  the  radicle  pointing  to  the  micropyle,  or  at  other  times  lying  obliquely 
across  the  vacant  space.  The  cotyledons  are  oval,  flattened,  and  foliaceous, 
with  a superior  terete  radicle  of  about  half  their  length. 

It  will  be  seen  that  there  is  very  little  analogy  in  the  whole  of  this  sin- 
gular structure  to  Ephedra ; and  although  the  orthotropous  embryo  lies 
atropously  in  regard  to  the  hilum,  it  is  amphitropous  in  respect  to  the 
chalaza. 
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Excepting  their  amentiform  diclinous  inflorescence,  there  is 
nothing  in  the  structure  of  the  Betulacece,  Cupuliferce,  Arto- 
carpecE,  and  other  consociate  families,  that  offers  any  relation 
with  the  Gnetacece. 

In  its  aphyllous  habit,  its  geniculated  nodes,  and  vaginant 
bracts  in  lieu  of  leaves.  Ephedra  presents  some  similitude  to 
Calligonum,  Pterucoccus,  and  Calliphysa,  with  which  it  accords 
also  in  its  tubular  petaloid  perigonium,  seated  in  the  axils  of  a 
general  involucre — thus  approaching  the  structure  of  the  Erio- 
gonece,  and  more  particularly  that  of  Chorizantkus  vaginatus, 
which  has  its  stems  furnished  with  opposite  bracteiform  leaflets 
united  into  a membranaceous  sheath,  as  in  Ephedra.  The  Poly- 
gonacece  generally,  indeed,  agree  with  the  Gnetacece  in  their  often 
polygamo-moncecious  or  dioecious  flowers,  in  their  calycinoid  in- 
volucres ; their  petaloid  perigonium  ; their  stamens  often  mona- 
delphous  at  the  base;  their  usually  one-celled  ovary,  with  a 
single  erect  ovule,  which  (as  I have  shown)  becomes  fertilized,  in 
the  same  manner  as  in  the  Gnetacece,  by  the  direct  influence  of 
the  pollen  through  an  aperture  in  the  apex  of  the  cell,  without 
the  intervention  of  a placenta ; and,  finally,  in  their  indehiscent 
one-celled  fruit,  bearing  a single  erect  albuminous  seed,  covered 
by  two  regular  integuments,  and  enclosing  an  embryo  with  a 
superior  radicle.  However  remarkable  these  analogies  may  be, 
which  are  in  many  respects  shared  with  the  Nyctaginacece,  it  is 
impossible  to  place  the  Gnetacece  in  a position  near  these  families 
and  their  allies ; for  the  Oleracece  of  Endlicher  form  a most  di- 
stinct and  natural  group,  well  characterized  by  the  peculiar  fea- 
ture of  a curved  embryo  placed  outside  of  a farinaceous  albumen. 

Although  the  relationship  of  the  Gnetacece  with  the  Urticacece 
may  not  at  first  sight  be  apparent,  still  in  many  very  essential 
points  an  analogy  exists,  which  is  well  deserving  of  attention. 
The  flowers  in  Urticacece  are  often  diclinous,  and  in  bracteated 
spikelets.  It  has  been  shown  {ante,  p.  146)  that  their  soli- 
tary carpel,  sometimes  wanting  a style,  with  sessile  stigmata, 
has  a pervious  opening  in  the  apex  of  its  cell,  through  which  the 
solitary  erect  ovule  is  directly  fecundated  by  the  pollen,  without 
the  intervention  of  any  placenta.  This  erect  ovule  is  always 
atropous,  with  two  distinct  integuments ; and  its  embryo,  with  a 
small  superior  radicle,  is  enclosed  in  fleshy  albumen.  In  these 
remarkable  particulars  I know  of  no  other  order  that  so  nearly 
approaches  the  Gnetacece.  On  the  other  hand,  the  Urticacece  are 
very  different  in  habit — in  their  usually  (but  not  always)  alter- 
nate leaves,  in  the  form  of  their  inflorescence,  and  in  the  struc- 
ture of  the  male  flowers ; in  the  latter  respect,  however,  a degree  of 
analogy  remains,  for  it  generally  happens  in  these,  as  in  Ephedra, 
that  the  lobes  of  the  perigonium  are  opposite  to  those  of  the 
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involucels.  We  find  also  in  the  inner  bark  of  Ephedi-a,  strong 
fibres  almost  as  abundantly  as  in  the  Urticacece  : another  similar 
development  invariably  occurs  in  that  genus,  in  the  vaginant 
stipulary  leaves  that  surround  each  branchlet,  at  the  point  of  its 
origin  in  the  axils.  There  is  some  approach  in  the  floral  struc- 
ture of  the  Gnetacea  to  that  of  the  Urticacece ; that  is  to  say,  it 
is  in  both  cases  diclinous,  the  male  flower  in  both  families  pre- 
senting a gamophyllous  perigonium  seated  generally  in  its  own 
involucel,  or  occasionally  several  perigonia  within  involucels 
more  or  less  confluent  with  each  other.  It  is  true  that  in  Urti- 
cacea  the  perigonium  is  often  4-  or  5-partite,  but  it  is  sometimes 
2-  or  3-fid,  with  equal  segments ; the  insertion  of  the  stamens  is 
invariably  at  the  base  of  the  tubular  portion  of  the  perigonium, 
as  in  Ephedra,  and  often  the  filaments  are  monadelphousiy  con- 
joined at  their  base.  In  the  tribe  Forskohlece  the  involucels  of 
the  flowers  are  combined  into  an  annular  cup,  as  in  Gnetum ; 
sometimes  two  involucels,  united  at  the  base,  contain  one  or  two 
florets,  and  then  the  solitary  stamen  is  fixed  in  the  base  of  the 
perigonial  tube,  without  any  vestige  of  an  ovary,  as  in  Gnetum. 
I have  stated  these  numerous  points  of  coincidence  in  order  to 
show  that,  when  we  take  into  consideration  the  sum  of  their 
characters  respectively,  a greater  approximation  will  be  found  to 
exist  between  these  two  families  than  has  been  imagined : in 
the  present  imperfect  state  of  our  knowledge,  their  juxtaposition 
in  the  system  cannot  be  safely  established ; for  the  Gnetacece 
require  a more  cai’eful  examination.  Much  additional  informa- 
tion may  be  expected  from  the  promised  description,  by  Dr. 
Hooker,  of  the  new  and  curious  genus  Welwitschia,  which,  I 
have  no  doubt,  will  tend  greatly  to  elucidate  the  question  of  the 
true  affinities  of  this  family. 

Meyer  has  classed  the  different  species  of  Ephedra  in  two 
sections, — the  one,  Plagiostoma,  where  the  summit  of  the  tubillus 
is  obliquely  ligulated  or  unequally  two-lobed ; the  other.  Disco- 
stoma,  where  it  is  truncated  or  enlarged  in  the  form  of  a disk, 
the  latter  section  comprising  only  two  species,  which  are  of 
South-American  origin,  E.  Tweediana  and  E.  americana.  On 
referring  to  his  drawing  of  the  former  species  (Mem.  Acad.  St. 
Petersb.  tom.  v.  pi.  7.  fig.  9),  we  find  there  a representation  of 
this  tubillus,  marked  h,  which  shows  no  approach  whatever  to  a 
disciform  shape ; and  in  regard  to  the  latter  species,  which  Meyer 
does  not  appear  to  have  seen,  Kunth  describes  its  tubillus  as  he 
conceived  it  to  be,  a “ stylus  subulatus  exsertus,  stigma  simplex 
and  Richard  defines  the  same  as  ‘‘rectus,  tubulosus,  ostiolo 
oblique  sub-4-lobo.”  In  all  the  specimens  of  E.  Tweediana  that 
I have  seen,  especially  in  those  collected  by  myself,  the  tubillus 
is  straight,  in  no  degree  enlarged  at  the  apex,  and  generally 
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lacerated ; but,  when  uninjured,  I have  found  it  shortly  2-fid, 
with  two  small  erect  rounded  lobes,  differing  in  no  respect  from 
what  is  observable  in  his  section  Plagiostoma.  I therefore  con- 
sider that  sTich  a division  of  the  genus,  founded  upon  the  cha- 
racter assumed,  is  not  maintainable. 

I have  expressed  a doubt  {ante,  p.  142)  of  the  truth  of  the 
general  belief  that  in  Ephedra  the  flowers  are  dioecious,  that 
is  to  say,  that  the  male  and  female  flowers  are  always  upon  di- 
stinct plants.  I have  stated  the  impression  entertained  by  me 
when  in  Chile,  that  both  sexes  exist  on  the  same  plant,  if  not  in 
the  same  spikelets  : in  support  of  this,  my  drawing  of  Ephedra 
bracteata,  made  nearly  forty  years  ago,  showed  fruits  upon  one 
of  the  lower  branchlets,  while  all  the  upper  ones  exhibited  male 
flowers  only;  but  I was  unwilling  to  place  much  reliance  on 
that  circumstance  at  this  distance  of  time,  as  all  my  specimens 
were  lost.  I have,  however,  lately  noticed  a confirmation  of  this 
fact  in  a specimen,  now  existing  in  the  Hookerian  herbarium, 
of  the  same  species,  where  most  of  the  ramifications  have  their 
floral  branchlets  terminated  by  ripe  fruits,  while  in  a lower  part 
IS  another  branchlet  charged  with  a spikelet  of  male  flowers. 
Kunth  also  corroborates  a similar  occurrence  in  Ephedra  ameri- 
cana : in  that  species,  he  states  that  each  axil  produces  a cluster 
of  four  spikelets,  three  of  which  consist  of  male  floi’ets,  while  the 
other  contains  two  female  flowers ; for  he  adopted  the  view  of 
Richard  in  considering  the  pericarp  of  each  achenium  as  the 
indurated  perigonium,  and  the  enclosed  seed  with  its  tubillus  as 
the  ovary  surmounted  by  its  style.  It  is  still  a matter  of  doubt 
whether  the  two  achenia  generally  associated  in  the  apex  of  a 
spikelet  are  produced  from  one  or  two  florets.  I am  inclined  to 
think  the  latter,  because  it  is  more  in  analogy  with  the  position 
of  the  mjle  florets.  Meyer  describes  four  species  from  Southern 
Europe  and  Mauritania,  where  the  fruit  is  constantly  solitary  in 
each  spikelet : this,  perhaps,  is  merely  the  result  of  the  abortion 
of  one  of  the  florets. 

Careful  observations  on  the  progressive  growth  of  the  plants, 
made  in  their  living  state,  are  required  to  clear  up  these  several 
doubts,  and  to  complete  the  history  of  Ephedra.  The  following 
diagnosis  of  the  genus  is  based  wholly  upon  my  own  observations 
of  the  South-American  species  here  described. 

Ephedra,  Tournef. — Flores  unisexuales ; sed  dubitandum  est,  si 
sexus  singuli  in  diversis  plantis,  vel  in  diversis  ramis,  vel  in 
eadem  spica  orti  sint : certissime  c?  in  axillis  spicarum  enati, 
mox  decidui,  ? semper  terminates  et  forsan  in  eadem  spica 
tardius  oriundi. — Flores  ^ spica  amentiformi  imbricato- 

involucrata  plurimi ; involucellum  singulum  bracteiforme  imo 
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cum  opposite  in  vaginam  brevem  coalitum,  ovatum^  erectum ; 
involucella  hoc  mode  per  paria  nexa,  decussatim  imbricata  et 
4-faria,  singula  1 -flora.  PerijroniMm  intra  quodque  involucel- 
lum  unicum,  e basi  ortuni,  petaloideum,  coloratura,  turbinato- 
tubulosum,  compressum,  limbo  2-labiato,  labiis  (antico  et 
postieo)  rotundatis,  sestivatione  imbricatis,  posteriore  exteriore, 
mox  deciduum.  Stamina  monadelpha,  cum  perigonio  deca- 
dentia ; Jilamenta  in  columnam  flstulosam  compressam  apice 
dentatam  aut  breviter  Assam  perigonio  sequilongam  vel  lon- 
giorem  connata ; anthera  3 ad  1 2,  tubi  dentibus  vel  fills  bre- 
vissimis  crebriter  basifixse,  ovatse  vel  oblongse,  ereetse,  2-lobae, 
2-locellatse  (lobis  sine  connective  collateraliter  adnatis),  poris 
2 apicalibus  rarissime  transversim  connexis  dehiscentes. 
Pollen  globosum,  vel  ellipticum,  8-sulcatum.  Ovarii  vesti- 
gium nullum. — Florum  ? partes  ignotae.  Achenia  2 distineta, 
rarius  solitaria,  summo  spicae  amentiformis  (ei  S similis)  affixa, 
involucellis  omnino  vel  semi-inelusa,  oblonga,  subeompressa, 
plano-couvexa,  eollateralia,  erecta.  Pericarpium  siceum,  co- 
riaceum,  glaberrimum  {mesocarpio  fibrillifero),  indebiscens, 
apice  glandulaeforme  pro  tubilli  transitu  pervium,  uniloculare. 
Semen  unicum,  basi  affixum,  loculo  paulo  brevius,  apice 
aeutum ; integumenta  2,  simplicia,  ab  imo  usque  ad  medium 
eoalita  et  membranacea,  debinc  superne  libera  et  distineta; 
testa  tegmine  valde  brevier,  ore  lato  aperta ; tegmen  superne 
opaeius,  crassius,  saepe  qorrugatum,  apice  glandula  carnosa 
majuscula  clausum;  tubillus  e centre  glandulae  produetus, 
ereetus,  elongates,  per  foramen  pericarpii  prolatus,  et  saepe 
longe  exsertus,  filiformis,  teres,  fistuloso-membranaceus,  per- 
sistens,  apice  irregulariter  laeeratus  aut  breviter  2-labiatus, 
labiis  aut  brevibus  concavis  et  subaequalibus,  aut  inconstanter 
inaequalibus ; hilum  eum  chalaza  basab  confusum,  substi- 
pitatum;  raphe  nulla;  albumen  oblongum,  compressum,  ob- 
pyriforme,  carnosulum,  apice  ad  glandulam  adbaerens,  em- 
bryone  paulo  longius ; cotyledones  oblongae,  compressae,  sub- 
foliaeeae;  radicula  teres,  supera,  bilo  contraria,  cotyledonibus 
aequilonga  vel  dimidio  brevier  et  earum  sexta  parte  lati- 
tudinis. 

Suffrutices  cosmopolitani,  e basi  ramosissimi,  erecti,  humifusi  vel 
alte  scandentes ; ramulis  teneribus,  sapius  virgatis,  oppositis, 
ternis,  aut  fasciculatis,  in  axillis  nodosis ; folia  rudimentaria  2, 
opposita,  vel  plura,  primum  in  vaginam  brevem  amplexicaulem 
apice  2-2t-4:-fissam  eoalita,  demum  scepe  disjuncta ; flores  parvi, 
spicati ; spicae  parvulce,  in  axillis  sessiles,  solitaries,  birue  aut 
plures  glomeratee,  vel  in  ramulum  brevem  terminantes,  involu- 
cellis viridibus,  perigonio  seepius  aurantiaco,  columna  staminali 
viridescente,  antberis  leete  flavis. 
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lacerated ; but,  when  uninjured,  I have  found  it  shortly  2-fid, 
with  two  small  erect  rounded  lobes,  differing  in  no  respect  from 
what  is  observable  in  his  section  Plagiostoma.  I therefore  con- 
sider that  such  a division  of  the  genus,  founded  upon  the  cha- 
racter assumed,  is  not  maintainable. 

I have  expressed  a doubt  [ante,  p.  142)  of  the  truth  of  the 
general  belief  that  in  Ephedra  the  flowers  are  dioecious,  that 
is  to  say,  that  the  male  and  female  flowers  are  always  upon  di- 
stinct plants.  I have  stated  the  impression  entertained  by  me 
when  in  Chile,  that  both  sexes  exist  on  the  same  plant,  if  not  in 
the  same  spikelets  : in  support  of  this,  my  drawing  of  Ephedra 
bracteata,  made  nearly  forty  years  ago,  showed  fruits  upon  one 
of  the  lower  branchlets,  while  all  the  upper  ones  exhibited  male 
flowers  only;  but  I was  unwilling  to  place  much  reliance  on 
that  circumstance  at  this  distance  of  time,  as  all  my  specimens 
were  lost.  I have,  however,  lately  noticed  a confirmation  of  this 
fact  in  a specimen,  now  existing  in  the  Hookerian  herbarium, 
of  the  same  species,  where  most  of  the  ramifications  have  their 
floral  branchlets  terminated  by  ripe  fruits,  while  in  a lower  part 
is  another  branchlet  charged  with  a spikelet  of  male  flowers. 
Kunth  also  corroborates  a similar  occurrence  in  Ephedra  ameri- 
cana : in  that  species,  he  states  that  each  axil  produces  a cluster 
of  four  spikelets,  three  of  which  consist  of  male  florets,  while  the 
other  contains  two  female  flowers ; for  he  adopted  the  view  of 
Richard  in  considering  the  pericarp  of  each  achenium  as  the 
indurated  perigonium,  end  the  enclosed  seed  with  its  tubillus  as 
the  ovary  surmounted  by  its  style.  It  is  still  a matter  of  doubt 
whether  the  two  achenia  generally  associated  in  the  apex  of  a 
spikelet  are  produced  from  one  or  two  florets.  I am  inclined  to 
think  the  latter,  because  it  is  more  in  analogy  with  the  position 
of  the  male  florets.  Meyer  describes  four  species  from  Southern 
Europe  and  Mauritania,  where  the  fruit  is  constantly  solitax’y  in 
each  spikelet : this,  perhaps,  is  merely  the  result  of  the  abortion 
of  one  of  the  florets.  I have  frequently  met  with  the  same 
occurrence  in  the  South  American  species;  but  the  abortive 
carpel,  of  small  size,  was  invariably  present. 

Careful  observations  on  the  progressive  growth  of  the  plants, 
made  in  their  living  state,  are  required  to  clear  up  these  several 
doubts,  and  to  complete  the  history  of  Ephedra.  The  following 
diagnosis  of  the  genus  is  based  wholly  upon  my  own  observations 
of  the  South- American  species  here  described. 

Ephedra,  Tournef. — Flores  unisexuales ; ^ in  a.xillis  spicarum 
enati,  mox  decidui,  ? semper  terminales. — Flores  S in  spica 
amentiformi  imbricato-involucrata  plurimi;  involucellum  singu- 
lum  bracteiformeimo  cum  opposite  in  vaginam  brevem  coalitum, 
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ovatum,  erectum;  involucella  hoc  modo  per  paria  nexa,  decussa- 
tim  imbricata  et  4-faria,  singula  1 -flora.  Perigonium  intra  quod- 
que  involiicellum  unicum,  e basi  ortuni,petaloideum,  coloratum, 
turbinato-tubulosum,  compressum,  limbo  2-labiato,  labiis  (an- 
tico  et  postico)  rotundatis,  aestivatione  imbi’icatis,  posteriore  ex- 
teriore,  mox  deciduum.  Stamina  monadelpha,  cum  perigonio 
decadentia;  filamenta  in  columnam  fistulosam  compressam 
apice  dentatam  ant  breviter  Assam  perigonio  sequilongam  vel 
longiorem  connata ; anther ce  3 ad  12,  tubi  dentibus  vel  fills  bre- 
vissimis  crebriter  basifixse,  ovatae  vel  oblongae,  erectse,  2-lob8e, 
2-locellatae  (lobis  sine  connective  collateraliter  adnatis),  poris 
2 apicalibus  rarissime  transversim  connexis  dehiscentes.  Pol- 
len globosum,  vel  ellipticum,  8-sulcatum.  Ovarii  vestigium  nul- 
lum.— Flores  $ ignoti  (forsan  achlamydei).  Achenia  2,  distincta, 
rarius  abortu  solitaria,  summo  spicse  amentiformis  (ei  c?  similis) 
affixa,  involucellis  omnino  vel  semi-obtecta,  oblonga,  subtri- 
gona,  plano-convexa,  collateralia,  erecta.  Pericardium  siccum, 
coriaceum  {mesocarpio  fibrillifero),  glaberrimum,  indehiscens, 
apice  glandulaeformi  pro  tubilli  transitu  pervium,  uniloculare. 
Semen  unicum,  basi  affixum,  loculo  paulo  brevius,  apicem 
versus  attenuatum;  integumenta  2,  simplicia,  ab  imo  usque 
ad  medium  coalita,  dehinc  superne  libera  et  distincta ; exte- 
rius  tenuiter  membranaceum,  apice  subito  longe  contractum 
et  in  tubillum  persistentem  tubulosum  per  foramen  pericarpii 
prolatum  et  ssepe  longe  exsertum  attenuatum ; interius  cras- 
sius,  opacum,  corrugato-plicatum,  apice  glandula  subglobosa 
majuscula  carnosa  clausum ; hilum  cum  chalaza  basali  con- 
fusum,  substipitatum ; raphe  nulla ; albumen  oblongum,  sub- 
compressum,  obpyriforme,  carnosulum,  embryo  sequilongum, 
apice  suspensum ; suspensor  brevis,  cylindricus,  opacus,  floccu- 
losus,  ad  imum  glandulse  integument!  affixus,  et  ad  partem 
superiorem  albuminis  arete  adhserens ; embryo  carnosus  albu- 
mine  gequilongus  et  dimidio  angustior;  cotyledones  lineari- 
oblongse,  semiteretes,  parallelim  collaterales  (commissura 
spicae  axin  spectante),  radicula  iis  sequiiata  et  sequilonga, 
supera,  subcompressa,  gradatim  ad  apicem  obtusum  angus- 
tata. 

Suflfrutices  cosmopolitani,  e basi  ramosissimi,  erecti,  humifusi  vel 
alte  scandentes ; ramulis  teneribus,  scepius  virgatis,  oppositis, 
ternis,  aut  fasciculatis,  in  axillis  nodosis ; folia  rudimentaria  2, 
opposita,  vel  plura,  primum  in  vaginam  brevem  amplexicaulem 
apice  '2-Z-^-fissam  coalita,  demum  scepe  disjuncta ; flores  parvi, 
spicati ; spicse  parvulce,  in  axillis  sessiles,  solitaria,  bince  aut 
plures  glomeratce,  vel  in  ramulum  brevem  terminantes,  involu- 
cellis viridibus,  perigonio  sapius  aurantiaco,  colurana  staminali 
viridescente,  antheris  late  flavis. 
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Since  the  foregoing  portion  was  printed,  Dr.  Hooker’s  memoir 
on  Welwitschia  has  appeared  in  the  Linnean  Transactions,  which 
renders  it  incumbent  on  me  to  reconsider  my  former  views  con- 
cerning Ephedra.  That  memoir  will  claim  attention  from  every 
botanist,  not  only  for  the  careful  description  of  the  structure  of 
this  remarkable  plant,  but  for  the  admirable  manner  in  which 
the  elaborate  details  of  its  analyses  are  illustrated;  and  it  is 
fortunate  for  science  that  Dr.  Hooker  had  at  his  command  ample 
materials  for  the  investigation.  For  the  present  purpose  it  will 
be  necessary  to  refer  only  to  such  points  in  that  memoir  as  may 
relate  to  Ephedra. 

In  the  absence  of  the  smallest  information  concerning  the 
female  dower  and  the  ovary  of  Ephedra,  and  with  the  knowledge 
that  in  Gnetum  the  male  and  female  dowers  are  found  in  distinct 
whorls  on  the  same  node,  I had  suggested  the  possibility  that 
in  Ephedra  both  sexes  might  prove  to  be  developed  in  the  same 
common  spikelet,  in  which  the  male  dowers  in  the  lower  whorls 
had  fallen  away  before  the  female  dowers  became  developed  in 
the  terminal  whorl — a supposition  rendered  more  probable  by 
the  fact  that  male  and  fructiferous  spikelets  are  sometimes  found 
on  the  same  plant.  But  the  changes  shown  in  the  gradual 
development  of  the  ovary  and  fruit  of  Welwitschia  render  the 
above  supposition  improbable;  and  by  analogy  we  may  now 
form  a tolerable  conjecture  of  the  nature  of  the  female  dower  in 
Ephedra.  From  these  data  we  may  infer  that  the  two  ovaria 
developed  in  the  terminal  pair  of  involucels  are  deficient  of  a 
corolla — a circumstance  which  sometimes  occurs  in  Euphor- 
biacece,  where  the  male  dowers  are  provided  with  both  calyx  and 
corolla,  while  the  ovary  is  destitute  of  any  doral  envelope. 

The  application  of  the  term  “ cone  ” to  the  dowering  heads  of 
Welwitschia  and  Ephedra  is  calculated  to  mislead  many  persons 
in  regard  to  the  affinity  of  the  Gnetacece;  for  they  bear  little 
analogy  to  the  cones  of  the  Coniferce.  They  are  more  properly 
spikelets,  because  they  bear  regular  petaloid  sessile  dowers  along 
a common  axis,  much  after  the  manner  of  a spike  of  Plantago ; 
and  they  oder  more  claims  to  this  category  than  the  spikelets 
of  Myrica,  the  aments  of  Betula,  or  the  spicated  infiorescence  of 
many  other  genera. 

The  structure  of  the  male  dowers  and  the  mode  of  indores- 
cence  in  Welwitschia  present  a striking  resemblance  to  those  in 
Ephedra,  both  showing  an  advanced  state  of  doral  development. 
Dr.  Hooker  considers  the  ovule  in  the  female  dower  to  be  deficient 
of  any  carpellary  covering,  and  therefore  gymnospermous ; but 
the  circumstances  he  has  demonstrated  tend  rather  to  evince 
that  it  is  enveloped  in  a distinct  carpel.  The  important  fact  of 
the  existence  of  hermaphrodite  or  polygamous  dowers  in  this 
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family  serves  to  throw  much  light  on  this  point.  It  is  shown  in 
pi.  6.  fig.  14  that  Welwitschia  (besides  its  floral  envelopes)  pre- 
sents a monadelphous  ring  of  regularly  formed  stamens  sur- 
rounding an  ovary  constituted  in  the  usual  manner  of  angio- 
spermous  plants — that  is  to  say,  with  a simple  style  and  stigma 
surmounting  an  oblong  1 -celled  carpel  containing  a single  erect 
ovule,  thus  exhibiting  a floral  development  and  pointing  to  a 
position  in  the  system  far  higher  than  the  gymnospermous 
orders  of  Coniferce  and  Cycadacece.  But  the  ovule  of  the  herma- 
phrodite flower  is  always  sterile,  and  it  is  only  in  such  flowers 
as  are  deficient  of  corolla  and  stamens  that  embryo-sacs  are 
formed  in  the  ovule  which  admit  of  its  fertilization ; and  hei’e  it 
is  seen  that  the  style  becomes  so  far  depressed  that  the  stigma 
remains  sessile  on  the  summit  of  the  carpel,  leaving  the  small 
apical  pervious  aperture  constantly  found  in  the  fruits  of  Wel- 
witschia and  its  congeners.  This  depression  of  a pervious  stigma 
I have  shown  to  exist  in  several  other  instances.  The  entire 
development  imparts  a truly  angiospermous  eharacter  to  the 
Gnctacece,  notwithstanding  the  pervious  aperture  in  the  carpel, 
while  the  peculiar  mode  of  fertilization,  as  Dr.  Hooker  seems  to 
indicate,  is  analogous  to  some  instances  in  Sanialacew  and  Lo- 
ranthacea.  I long  ago  pointed  out  the  existence  of  vascular 
threads  in  the  viscous  cap  which  crowns  the  seed  in  Loranthus 
[Struthanthus) , the  nature  of  which  I did  not  then  understand, 
but  which  may  perhaps  be  analogous  to  the  development  shown 
in  Welwitschia. 

The  involucels  in  Ephedra,  even  in  a young  state,  resemble 
those  of  Welwitschia  in  this  particular — that  the  margins  are 
simply  reticulated  and  petaloid,  while  the  central  discoid  portion 
is  formed  of  three  easily  separable  laminee,  the  external  plates 
being  simply  reticulated  and  epidermoid,  while  the  inner  lamina 
consists  of  numerous  closely  disposed  spicular  fibres  shaped 
like  those  shown  in  Welwitschia ; these  are  imbedded  in  paren- 
chyma, as  well  as  two  conspicuous  distant  and  parallel  nervures 
which  consist  of  bundles  of  ordinary  spiral  vessels. 

The  bilabiate  perigonium  in  Ephedra  is  quite  reticulated  and 
petaloid,  and  exhibits  no  trace  of  any  similar  fibres  or  vessels. 

Its  achenium  bears  all  the  usual  features  resulting  from  the 
growth  of  a regular  carpel : it  is  thick  and  coriaceous,  containing 
within  its  somewhat  fleshy  mesoderm  a number  of  long  hair-like 
threads  of  pellucid  woody  fibres,  nearly  of  its  entire  length  •, 
there  is  no  resemblance  in  this  structure  to  the  perianth  of  the 
male  flowers.  Dr.  Hooker,  however,  eonsiders  the  similar  peri- 
carp of  Welwitschia  to  be  the  growth  of  a perianth  surroundin 
a gymnospermous  ovule  deficient  of  any  true  carpellary  coverin 
— a conclusion  apparently  formed  upon  hypothetical  grounds. 
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I have  to  make  an  essential  correction  in  regard  to  the  tubillns  ; 
from  recent  examinations  of  the  seeds  of  Ephedra  dumosa  (in 
which  the  seminal  integuments  are  somewhat  thicker)  and  of 
immature  seeds  of  E.  Americana,  lately  obtained,  it  is  seen  that 
the  tubillus  is  expanded  below,  like  an  inverted  funnel,  quite 
free  from  the  apical  gland,  which  it  surrounds,  and  is  continuous 
with  the  outer  integument,  of  which  it  is  a simple  extension. 
In  the  cases  previously  observed,  this  dilated  portion  was  so  ex- 
tremely delicate,  and  adhered  so  closely  to  the  gland,  that  the 
tubillus  seemed  to  rise  out  of  it.  The  fact,  as  above  stated,  is 
now  beyond  all  doubt. 

I have  again  examined  carefully  the  suspensor  in  Ephedra, 
but  can  discover  no  trace  of  those  embryo-sac-bearing  filaments 
which  are  found  in  Gnetum  and  Wehvitschia.  The  tubillus,  as 
above  stated,  is  a prolongation  of  the  outer  integument ; the  red 
fleshy  gland  is  attached  to  and  closes  the  mouth  of  the  inner 
integument.  To  a small  point  in  the  centre  of  this  gland  is 
attached  the  white  cylindrical  and  tubular  suspensor,  hemi- 
spherical at  its  apex,  the  lower  extremity  of  which  descends 
upon  and  adheres  firmly  to  the  upper  part  of  the  albumen,  thus 
forming  a kind  of  white  cap  upon  it  for  a quarter  of  its  length. 
This  suspensor  is  capable  of  considerable  extension ; and  when 
cut  open  along  one  side  and  examined  under  the  microscope, 
it  is  found  to  consist  of  a loose  mass  of  condensed  and  extremely 
fine  fiocculent  tissue,  confusedly  huddled  together  like  paper- 
pulp,  without  the  slightest  trace  of  any  of  the  coiled  filaments 
seen  in  Welwitschia  and  Gnetum,  or  any  vessels  whatever.  The 
albuminous  mass  is  just  the  length  of  the  embryo,  and  does  not 
extend  over  the  summit  of  the  radicle,  which  is  quite  naked 
within  the  hollow  cylinder,  but  it  disappears  gradually,  and 
becomes  lost  in  the  fiocculent  substance  of  the  suspensor.  be- 
coming at  last  so  far  attenuated  as  to  disappear  in  the  form  of 
separate  granular  cells.  From  these  facts  we  may  infer  that 
this  suspensor  is  only  a portion  of  the  amniotic  body  which  has 
not  been  obliterated,  or  in  which  albuminous  grains  have  not 
been  deposited — a condition  of  development  clearly  indicated  by 
the  acute  sagacity  of  the  late  Mr.  Robert  Brown*. 

* “ In  other  cases  the  albumen  is  formed  by  the  deposition  of  granulated 
matter  in  the  cells  of  the  nucleus.  In  some  of  these  cases,  the  membrane 
of  the  amnios  seems  to  be  persistent,  forming,  even  in  the  ripe  seed,  a 
proper  coat  for  the  embryo,  the  original  attachment  of  whose  radicle  to 
the  apex  of  this  coat  may  also  continue.”  (Gen.  Rem.  p.  57.)  This  view 
applies  as  well  to  the  origin  of  the  vitellus  in  many  seeds  as  to  the  peculiar 
development  existing  in  Ephedra ; and  it  is  probable  that  future  researches 
may  show  the  existence  of  an  analogous  development  in  other  cases,  and 
may  lead  to  a knowledge  of  the  true  affinities  of  the  Gnetacece,  which  we 
have  yet  to  learn. 
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We  ought,  not,  therefore,  to  attach  much  importance  either  to 
the  mere  circumstance  of  a suspensor  as  a proof  of  the  close 
alliance  of  the  Gnetacea  with  the  Conifera  and  Cycadacece,  seeing 
that  it  is  always  diversified  in  the  several  genera,  and  different 
from  that  structure  in  those  families — or  to  the  occasional  pre- 
sence of  filaments  hearing  sterile  embryo-sacs,  for  these  never 
occur  in  Ephedra,  and  not  always  in  Gnetum — or  to  the  exist- 
ence of  disciform  dotted  vessels  in  the  wood,  for  they  are  found 
only  in  Gnetum.  These  are  only  partial  coincidences,  and  con- 
sequently of  little  value  in  comparison  with  the  strong  evidence 
showing  a far  more  advanced  perfection  of  floral  structure  in  the 
Gnetacece,  and  pointing  to  a much  higher  position  in  the  system. 
Other  analogies  remain  to  be  discovered  before  this  point  can  be 
safely  determined.  I may  here  mention  that  all  the  details  of 
structure  which  I have  observed  will  be  minutely  shown  in  the 
drawings  of  the  various  analyses  intended  to  illustrate  the  genus 
Ephedra. 

The  following  is  a description  of  all  the  South  American 
species  of  the  genus  known  to  me : — 

1.  Ephedra  Chilensis,  n.sp.; — ramis  ramulisque  oppositis,  vali- 
diusculis,  pallide  viridulis,  granuloso-striatellis,  internodiis 
longiusculis  vel  mediocribus,  axillis  valde  nodosis  j foliis  ru- 
dimentariis,  oppositis,  crassiusculis,  margine  tenuibus,  imo  in 
vaginam  membranaceam  serius  ruptam  connatis,  laciniis  li- 
neari-acutis ; ramis  floriferis  axillaribus,  brevibus  vel  brevis- 
simis,  apiee  spicellas  1-2-3  sessiles  gerentibus ; spicellis 
ovatis  vel  oblongis,  ex  involucellis  per  paria  6,  decussatim  op- 
positis et  irabricatis;  involucellis  ovatis,  obtusis,  per  paria 
imo  connatis  : floribus  S in  involucellis  solitariis,  hinc  decus- 
satim oppositis,  perigonio  incluso ; antheris  6,  in  columna 
subsessilibus  et  exsertis  : fl.  5 pedunculo  in  axillis  solitario, 
elongate,  supra  medium  2-bracteolato,  spicella  solitaria  termi- 
nate, involucellis  per  paria  5 imo  nexis ; acheniis  2,  termina- 
libus,  inclusis. — Chile,  Prov.  Valparaiso,  v.  v.  in  variis  locis; 
V.  .<!.  in  herb.  Hook,  et  Mus.  Brit.  (Cuming,  n,  372 ; Bridges). 

A low  shrub,  with  numerous  virgate  constantly  dividing 
branchlets,  which  are  opposite  in  most  of  the  nodes,  more  rarely 
4,  verticillate,  from  1 to  Ij  line  in  thickness,  the  internodes 
being  1^  to  2 inches  apart ; the  opposite  leaflets,  2 to  3 fines 
long,  are  at  first  united  for  nearly  their  entire  length  into  a 
membranaceous  vaginant  sheath,  which  afterwards  becomes  torn, 
by  the  swelling  of  the  node,  into  two  acute  segments,  coriaceous 
at  base.  The  male  inflorescence  consists  of  one  to  four  crowded 
spikelets  upon  a very  short  pedicel,  thus  forming  almost  glo- 
merated heads  on  each  side  of  every  node : each  spikelet  is  3 fines 
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long,  2^  lines  broad ; the  petaloid  perigonium  in  eaeh  involucel 
is  turbinately  tubular,  eompressed,  delicately  membranaceous,  of 
an  orange-yellow  colour,  1 line  long  (thus  somewhat  exceeding 
the  length  of  its  involucel),  its  border  consisting  of  two  rounded 
concave,  erect  lobes,  which  are  imbricated  in  aestivation  in  the 
manner  before  described;  the  exserted  anthers  are  subglobose, 
of  a bright  yellow  colour,  opening  by  two  pores  in  the  apex. 
The  female  peduncle  is  10  lines  long,  bearing  spikelets  in  which 
the  achenia  were  destroyed  hy  insects*. 

2.  Ephedra  bracteata,  nob.  Trav.  ii.  531 ; — ramis  erectis,  ramulis 
ternatim  verticillatis  aut  oppositis,  tenuioribus,  divaricatis, 
fusco-viridibus,  minutissime  granuloso-striatellis,  internodiis 
longiusculis ; folds  oppositis,  rarius  ternis,  imo  in  vaginam 
submembranaceam  connatis,  apicibus  longissime  et  anguste 
linearibus ; inflorescentia  c?  et  $ interdum  in  eadem  planta ; 
spicellis  d 2-3  in  quaque  axilla  subsessilibus,  imo  bracteatis, 
involucellis  1-floris,  per  paria  6-8  imo  connatis  decussatim 
imbricatis,  perigonio  involucello  paulo  longiore,  flavido,  peta- 
loideo,  antheris  6 sessilibus  longe  exsertis  ; spicellse  5 involu- 
cellis imbricatis,  majoribus,  coriaceis,  marginellatis,  achenia 
2 collateraliter  terminalia  ultra  medium  velantibus. — Chile, 
Prov.  Valparaiso  et  Coquimbo,  v.v.  ad  Concon;  v.s.  in  herb. 
Hook.,  Vina  de  la  Mar  ( c?  & ? Bridges,  No.  178),  Vina  de  la 
Mar  (Anderson,  anno  1830),  Coquimbo  (Harvey  cJ). 

A shrub  growing  to  the  height  of  2 to  5 feet,  with  the  habit 
of  the  preceding,  from  which  it  differs  by  several  marked  cha- 
racters. The  branches  are  more  slender,  darker,  with  internodes 
1;^  inch  apart;  the  leaflets  are  opposite,  sometimes  ternate,  3 to 
4 lines  long,  united  at  base  into  a vaginant  tube  1 line  in  length, 
the  segments  being  somewhat  erect  and  linearly  setaceous.  The 
male  spikelets  are  2^  lines  long,  1|  line  broad,  formed  of  two 
sets  of  basal  bracts  and  six  or  eight  pairs  of  floriferous  decussately 
imbricated  involucels,  united  into  as  many  vaginant  sheaths  at 
their  bases ; the  perigonium  of  each  solitary  opposite  flower  is 
of  a yellow  colour,  1 line  long,  with  a two-lobed  erect  border ; 
the  staminal  tube  is  1^  line  long,  supporting  the  subsessile  sub- 
globose  yellow  anthers,  which  open  by  two  pores  in  the  apex. 
The  fructiferous  spikelet  is  3 lines  long,  2 lines  broad,  formed 
of  four  series  of  imbricated  involucels  void  of  flowers ; they  are 
coriaceous,  line  long,  1^  line  broad,  each  united  with  the  oppo- 
site one  into  a sheath  at  its  base ; the  two  terminal  achenia,  more 
than  half  invested  by  the  superior  involucels,  are  2 lines  long, 
1^  line  broad,  flat  on  the  contiguous  faces,  and  convex  externally, 

* A drawing  of  this  species,  with  analytical  details,  is  given  in  Plate  75  a. 
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of  a somewhat  glauco-fuscous  colour,  the  summit  being  termi- 
nated by  an  obtuse  perforated  gland,  through  which  the  shortly 
exserted  slender  tubillus  passes,  which  has  a unilabiate  termi- 
nation. The  pedicel  supporting  the  fructiferous  spikelet,  which 
in  Bridges’s  specimen  is  not  fully  grown,  is  4 lines  long,  with  a 
pair  of  bracteoles  a short  distance  below : in  Anderson’s  speci- 
men the  pedicel  is  10  lines  long,  the  bracteoles  being  at  a dis- 
tance of  2 lines,  and  the  spikelet  is  double  the  size  of  the 
former.  It  should  be  remarked  that,  in  Bridges’s  plant,  a fructi- 
ferous spikelet  is  found  on  one  of  the  lower  branches  of  the  same 
specimen  the  upper  branches  of  which  all  bear  male  flowers  *. 

3.  Ephedra  monticola,  n.  sp. ; — ramis  oppositis,  substrictis  et 
suberectis,  valde  ramosis,  striatis,  brunneis,  ramulis  junioribus 
teneribus,  imo  in  vaginam  vix  nexis ; pedunculis  axillaribus  in 
flor.  ^ subbrevibus  vel  brevissimis,  spicellam  unicam  ovatam 
gerentibus ; involucellis  in  paribus  3-5  decussatim  imbricatis, 
ovatis,  obtusis  vel  mucronulatis,  subcoriaceis,  margine  mem- 
branaceo  cinctis  et  floribus  totidem  includentibus ; perigonio 
petaloideo,  vix  longiore ; columna  staminifera  2-plo  longiore ; 
antheris  5-7,  ovalibus,  subsessilibus : spicellis  fructiferis  soli- 
tariis,  ovatis,  peduuculo  ramuliformi  2-bracteolato  sulFultis; 
acheniis  2,  in  involucellis  supremis  absconditis. — Chile,  Cor- 
dillera de  los  Andes,  utroque  latere;  v.  s.  in  herb.  Hook. 
(d  et  2 Bridges,  No.  1210). 

A shrub,  from  its  very  elevated  locality,  probably  of  low 
growth,  with  more  erect  and  more  slender  branches  than  the 
preceding  species,  from  which  it  differs  in  its  general  appearance, 
in  its  much  smaller  bractiform  leaflets,  and  in  its  achenia  being 
hidden  by  the  last  pair  of  involucels.  Its  branchlets  are  oppo- 
site, but  sometimes  two  superimposed  grow  out  of  each  axil : 
these  are  floriferous,  nearly  ^ line  in  diam.,  with  internodes  9 to 
11  lines  apart.  The  peduncles  are  axillary,  1 to  2 lines  long, 
wdth  a pair  of  bracteoles  supporting  them  at  their  origin ; and 
they  bear  a solitary  male  spikelet,  which  is  ovate,  2^  to  3 lines 
long,  bracteated  at  base,  with  four  pairs  of  imbricated  involucels 
briefly  conjoined  at  their  base  into  a sheath,  subcoriaceous  and 
1 line  long ; perigonium  somewhat  longer  than  its  own  involucel; 
staminiferous  column  twice  its  length,  bearing  5-7  sessile  yel- 
low' anthers  opening  by  two  pores  in  their  apex.  The  fructi- 
ferous spikelets  are  on  a distinct  specimen : here  the  peduncle  is 
1 inch  long,  2-bracteolate  a little  above  the  middle,  bearing  a 
solitary  oval  spikelet  3 lines  long,  2 lines  broad;  involucels 
broadly  ovate,  gradually  diminishing  towards  their  summits. 


This  species  is  figured  in  Plate  75  b. 
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coriaceous,  with  a narrow  membranaceous  border;  two  erect 
achenia  1^  line  long,  elliptic,  plano-convex,  perforated  at  the 
apex,  with  no  portion  of  the  tubillus  exserted*. 

4.  Ephedra  Andina,  Popp.  ; Meyer,  Mem.  Acad.  Petrop.  v.  78 ; 
— caulibus  plurimis  subhumifusis,  ramis  ramulisque  ramosis- 
simis  adscendentibus,  singulis  ad  pedem  vaginatim  foliosis, 
tlexuosis,  nodosis,  subarticulatis,  intemodiis  subbrevibus,  vi- 
ridiusculis,  granuloso-striatellis  ; folds  minimis,  oppositis,  co- 
riaceis,  acutis,  imo  vaginatim  nexis,  lobis  in  junioribus  subu- 
lato-acuminatis,  mucronulatis,  serius  distinctis ; spicellis  6 
axillaribus,  breviter  pedunculatis,  solitariis  vel  binis  glomeratis, 
basi  2-bracteolatis ; involucellis  per  paria  6 decussatim  oppo- 
sitis et  imbricatis,  imo  vaginatis,  obovatis,  primum  submem- 
branaceis  et  flavescentibus,  serius  subcoriaceis  et  membranaceo- 
marginatis ; perigonio  petaloideo,  limbo  2-lobo ; columna 
staminifera  longe  exserta,  antheras  5-6  sessiles  apice  2-porosas 
gerente : spicellis  fructiferis  axillaribus,  solitariis,  longe  pe- 
dunculatis; pedunculo  in  medio  2-bracteolato;  involucellis 
majoribus,  magis  coriaceis ; acheniis  2,  collateralibus,  termi- 
nalibus,  glaucis,  striatellis,  involucello  paulo  longioribus, 
apice  perforatis;  tubillo  breviter  exserto,  apice  insequaliter 
fisso  aut  lacerato. — In  Andibus  Chilensibus ; v.  s.  in  herb,  meo 
et  Hooker.,  S Cordillera  de  Maule  (Germain) ; in  herb.  Hooker., 
$ Chile  australis  (Dr.  Philippi). 

In  the  memoir  above  cited,  Meyer  has  confounded  together 
(but  with  some  doubt)  all  the  Chilean  species  of  Ephedra.  The 
above-described  plant,  from  the  provinces  south  of  the  River 
Maule,  the  region  visited  by  Poppig,  has  been  selected  as  the 
type  of  E.  Andina,  Popp.  It  is  a well-marked  species.  The 
foregoing  diagnosis,  drawn  wholly  from  it,  should  be  substituted 
for  the  more  general  character  assigned  by  Meyer.  It  seems  to 
be  a very  bushy  plant,  its  lower  branehes  hanging  on  the  ground, 
and  its  ramifications  rising  upwards.  In  Germain’s  specimens, 
a cross  section  of  its  branches  exhibits  three  or  four  distinct 
annular  zones,  showing  a solid  white  wood  with  close  medullary 
rays : these  are  2^  hues  in  diameter,  and  very  fiexuose ; its  bark 
is  thick  and  of  a brownish  colour,  but  in  the  younger  branchlets 
of  the  last  year’s  growth  it  is  of  a yellowish  green,  the  inter- 
nodes being  1^  to  2 inches  apart.  The  axillary  branchlets  or 
peduncles  which  bear  the  6 flowering  spikelets  are  generally 
half  a line,  seldom  2 lines,  in  length ; these  spikelets  are  2-2^ 
lines  long,  with  six  pairs  of  imbricated  involucels ; the  perigo- 
nium  is  | line  long,  and  the  staminal  column,  rising  above  it, 

* A figure  of  this  plant  will  be  seen  in  Plate  76  a. 
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becomes  line  in  length.  The  fructiferous  spikelets,  upon  a 
distinct  plant,  supported  by  a peduncle  2 to  4 lines  long,  are  3 
to  3^  lines  in  length,  and  are  formed  of  three  pairs  of  imbricated 
involucels,  with  a pair  of  bracts  upon  the  peduncle.  The  two 
terminal  achenia,  embraced  by  the  last  pair  of  involucels,  which 
are  somewhat  shorter  than  them,  and  suhscarious,  are  plano- 
convex, ohlong,  pointed  towards  the  small  perforated  apex,  where 
they  are  marked  by  a small  yellowish  glandular  ring  which  I 
have  considered  to  be  the  persistent  sessile  stigma;  the  exserted 
portion  of  the  tubillus  is  barely  a line  long,  and  is  irregularly 
lacerated  and  scarcely  2-lobed*. 

5.  Ephedra  dumosa,  n.  sp. ; — ramis  arcuato-flexuosis,  valde  ra- 
mosis  et  intricatis,  internodiis  subbrevibus  aut  mediocriter 
distantibus ; ramulis  divaricatis,  striatellis,  granuloso-scabri- 
dulis,  rufescentibus  vel  fuscis ; folds  oppositis,  coriaceis, 
granuloso-striatulis,  fusco-rubescentibus,  imo  in  vaginam 
amplam  brevem  connexis,  vix  marginatis,  apicibus  breviter 
mucronato-acutis,  vagina  demum  rupta  linearibus : spicellis 
fructiferis  solitariis,  brevissime  pedicellatis ; involucellis  per 
paria  imo  nexis,  imbricatis,  ovatis,  subcarnosis,  rubescentibus, 
achenia  omnino  amplectentibus ; acheniis  nigris,  nitidis,  tu- 
billo  breviter  exserto,  obsolete  2-lobo. — In  Andibus  Chilensi- 
bus,  V.  V.  ad  Cortaderas  costa  orientali ; v.  s.  in  herb,  meo  et 
Hook.,  Cuesta  del  Inca  (Gillies). 

A low  bushy  shruh,  which  I found  growing  near  the  Ladera 
de  las  Cortaderas,  on  the  eastern  side  of  the  Andes,  and  of  which 

1 still  preserve  the  ripe  fruits,  though  my  specimen  was  lost.  I>r. 
Gillies^s  plant,  from  the  eastern  side  of  the  Portillo  Pass,  is  more 
dwarfish,  and  is  without  flower  or  fruit.  The  branchlets  are 
opposite,  the  internodes  being  only  6 to  12  lines  apart;  the 
vaginant  portion  of  the  combined  opposite  leaflets  is  ^ line  long 
and  subcampanulate,  the  segments  being  of  equal  length,  and 
triangular.  The  fructiferous  spikelets  are  solitary,  3 lines  long, 

2 lines  in  diameter ; the  involucels,  broad  and  very  fleshy,  of  a 
dull  dark  ruddy  hue,  quite  conceal  the  two  terminal  achenia: 
the  latter  are  ovate,  diminishing  upwards,  planoconvex,  shining, 
unevenly  striated,  each  ohtuse  at  its  acumination,  where  it  is  per- 
forated and  surrounded  by  an  apical  annular  gland ; the  tubillus, 
rising  through  this,  is  very  little  exserted,  and  very  hriefly  hifid, 
or  rather  lacerated  into  two  very  short,  erect,  concave,  rounded, 
unequal  lobes  t* 

* A representation  of  this  species,  with  ample  details,  is  given  in  Plate 
76  B. 

t This  plant,  with  analyses  of  its  carpological  structure,  is  shown  in 
PI.  77  a. 
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6.  Ephedra  ochreata,  n.  sp. ; — suffruticosa,  ramis  virgatis  raniu- 
lisque  validis  adscendentibus,  ssepissime  fusco-viridibus,  stria- 
tellis,  granuloso-scabridulis,  epidermide  facile  rimosa,  inter- 
nodiis  remotiusculis ; foliis  3-nis  vel  4-nis,  rigido-submem- 
branaceis,  in  vaginam  longiusculam  striatellam  connexis,  api- 
cibus  subulatis,  serins  omnino  disruptis,  tuncliberis  et  reflexis: 
spicellis  6 oppositis,  3-nis  vel  4-nis,  in  axillis  sessilibus  et 
subglomeratis,  oblongis,  ad  basin  imbricato-bracteatis ; invo- 
lucellis  in  seriebus  ternatis  6-9,  imo  nexis  et  decussatim  al- 
ternantibus,  ovatis,  subcoriaceis,  margine  vix  membranaceis, 
perigonio  subsequilongis ; antheris  5-6,  exsertis : spicellis 
fructiferis  2^,  breviter  pedicellatis,  subverticillatis ; acheniis 
2,  oblongis,  subacutis,  ultra  medium  exsertis. — In  Provinciis 
Argentinis,  Travesia  de  Mendosa  $ mibi  lecta ; v.  s.  in  herb. 
Hook,  et  Mus.  Brit.,  6 Patagones,  Prov.  Buenos  Ayres  (Twee- 
die),  Bahia  Blanca  (Darwin),  Port  S.  Elena  (Capt.  King),  Bahia 
San  Antonio.  Var.  striata  d et  $ Mendosa  (Gillies). 

A very  distinct  species,  with  long  virgated  and  somewhat 
curving  branches,  which  are  striated,  1 to  2 lin.  diam.,  the  inter- 
nodes  being  2 inches  apart;  the  younger  ones  are  somewhat 
fistulose,  with  a central  pith,  but  the  older  branchlets  are  en- 
tirely woody ; four  branchlets  issue  from  a node,  two  being  su- 
perposed in  each  opposite  axil ; or  there  are  three  verticillate 
branchlets  at  a joint ; the  leaves  are  4 lines  long,  seldom  oppo- 
site, most  frequently  ternate,  and  united  together  as  far  as  their 
middle  into  a sheath  which  loosely  embraces  the  stem ; they  are 
membranaceous,  with  a subulately  acuminate  apex  terminating 
in  a long  cuspidate  point  proceeding  from  the  excurrent  nerve ; 
four  sessile  male  spikelets  are  placed  verticillately  round  each 
node  within  the  ruptured  sheath,  the  leaves  now  becoming  re- 
flexed and  withered;  these  spikelets  are  2 lin.  long,  and  lin. 
broad ; each  consists  of  three  series  of  imbricated  bracts  at  base, 
and  nine  other  floriferous  series  closely  imbricate  and  alternately 
decussate,  each  series  consisting  of  three  involucels  vaginately 
united  at  base;  the  flowers,  from  twenty-five  to  thirty  in  each 
spikelet,  are  therefore  ternately  verticillate  in  each  series.  The 
perigonium  is  petaloid,  of  the  usual  form,  of  delicate  reticulated 
texture,  the  areoles  being  generally  disposed  in  longitudinal 
rows  sometimes  anastomosing  with  each  other,  each  areole  being 
isolated  and  replete  with  a coloured  fluid ; there  is  no  vestige  of 
any  neiwure  or  spicular  cells  as  in  Welwitschia.  The  involucels 
are  similarly  reticulated,  but  they  finally  become  thickened, 
opake,  and  coriaceous,  except  round  the  margins ; the  coriaceous 
portion  is  constituted  in  the  manner  described  in  a preceding  page 
(p.  162).  The  fructiferous  spikelets,  upon  distinct  but  similar 
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plants,  are  two  to  four  in  each  node,  4 to  4^  lines  long,  2 lines 
broad,  verticillately  disposed,  each  upon  a separate  pedicel ; 
their  involucels,  in  about  five  gradually  decreasing  imbricated 
pairs,  are  smooth,  opake,  subcoriaceous,  with  almost  obsoletely 
membranaceous  margins.  The  two  terminal  achenia,  half  in- 
vested by  the  last  pair  of  involucels,  are  ovate,  somewhat  attenu- 
ating upwards,  trigonous,  with  an  obtuse  pallid  perforated  sum- 
mit, the  tubillus,  with  lacerated  apex,  being  scarcely  exserted*. 

The  variety  striata  of  Gillies  possesses  all  the  specific  features ; 
but  the  branchlets  are  less  than  half  the  thickness,  they  are 
glandularly  scabrid,  of  a pallid  colour;  the  internodes  in  the 
male  plant  scarcely  exceed  an  inch,  while  those  of  the  fructiferous 
))lants  are  1 to  1^  inch  apart ; the  leaves,  2^-3  lines  long,  are 
united  for  above  half  their  length  into  a 3-fid  vaginant  tube. 
There  are  about  six  smaller  glomerated  heads  around  each  node. 
The  fructiferous  spikelets  are  3 lines  long,  2 lines  broad,  with 
three  pairs  of  subcoriaceous  involucels  with  scarious  margins, 
the  terminal  pair  enclosing  two  finely  striated,  opake,  fuscous 
achenia.  It  may  probably  form  a distinct  species ; but  there  is 
little  that  can  be  characterized. 

7.  Ephedra  Americana,  H.  B.  K.  ii.  2 ; Rich.  Conif.  31.  tab.  29; 
Meyer,  Mem.  Acad.  Petrop.  v.  100; — ramulis  graciliusculis, 
erectis,  subflexuosis,  striatellis,  pallide  virentibus,  vix  scabrel- 
lis ; foliis  oppositis,  imo  ad  nodos  in  vaginam  brevem  nexis, 
lobis  liberis  longiusculis,  linearibus,  subulato-acuminatis, 
erecto-patulis,  submembranaceis,  glaberrimis,  crebre  striatellis, 
serins  ruptis  et  divaricatis,  linea  transversali  tunc  nexis : spi- 
cellis  6 axillaribus,  sessilibus,  subglobosis,  oppositis  vel  4-ver- 
ticillatis ; involucellis  per  paria  8-10,  floriferis,  imbricatis, 
valde  concavis ; perigonio  paulo  longiore,  petaloideo ; columna 
staminali  7-nem;  antheris  5-7,  exsertis  : spicellis  fructiferis 
in  quaque  axilla  solitariis  vel  binis,  breviter  pedicellatis ; in- 
volucellis majoribus,  glauco-opacis,  marginibus  anguste  mem- 
branaceis ; acheniis  2,  terminalibus,  subinclusis,  apice  calloso 
perforatis. — In  Peruvia ; v.  s.  in  herb.  Mus.  Brit.,  d et  ? ; 
in  herb.  Hook.,  2 Chachapoyas  (Mathews,  1838). 

Kunth  describes  this  as  a somewhat  erect  or  repent  shrub, 
very  much  branched ; the  branchlets  are  slender,  scarcely  ^ line 
diam.,  with  internodes  1 to  1^  inch  apart.  The  leaves  are  3 to 
5 lines  long,  1 line  broad,  setaceously  acute,  of  a reddish  colour, 
and  ultimately  subreflexed.  According  to  that  botanist,  the 
male  and  female  flowers  are  found  on  the  same  plant,  in  the  pro- 

* Ample  details  of  structure,  and  a figure  of  the  plant,  are  given  in 
Plate  77  B. 
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portion  of  three  of  the  former  to  one  of  the  latter ; but  in  the 
instances  I have  seen,  the  sexes  are  on  different  specimens.  The 
male  spikelets  are  solitary  and  sessile  in  each  opposite  axil ; they 
are  2 lines  long,  1^  line  broad,  with  six  or  eight  series  of  flori- 
ferous  opposite  involucels  conjoined  at  base  in  alternating  pairs, 
and  three  series  of  basal  bracts ; the  involucels  are  suborbicu- 
lar,  with  a fleshy  very  concave  centre  and  a simply  reticulated 
margin,  the  central  portion  being  formed  of  three  separable 
laminae,  as  described  in  page  162.  The  perigonium  is  petaloid, 
simply  reticulated,  with  spotted  areolae,  but  without  vessels  of 
any  kind.  The  fructiferous  spikelets  are  elliptic,  3 lines  long, 
2 lines  broad,  supported  on  pedicels  1 line  long.  The  mesocarp 
of  the  pericarp  is  filled  with  numerous  very  long,  and  apparently 
solid,  filiform  woody  fibres  imbedded  in  fleshy  matter.  In  a 
half-ripe  state,  the  tubillus  is  distinctly  seen  to  be  continuous 
with  the  outer  integument  of  the  seed,  a considerable  space  in- 
tervening between  it  and  the  gland,  and  between  it  and  a long 
portion  of  the  summit  of  the  seed*. 

8.  Ephedra  rupestris,  Bth.  Plant.  Hartw.  p.  253  ; — humilis,  in- 
tricato-ramosissima ; ramulis  rectiusculis  vel  arcuatis,  fusco- 
opacis,  valde  striatis,  granuloso-scabreUis,  ad  axillas  paulo 
nodosis ; foliis  oppositis,  imo  in  vaginam  brevem  nexis,  su- 
perne  in  lobos  triangulares  extus  subcarinatos  mucronatos 
terminatis,  minute  granulosis,  coriaceis,  hsematicis : spicellis 
c?  axillaribus,  solitariis  vel  binis,  sessilibus  j involucellis  oppo- 
sitis, imo  nexis,  3-4-serialibus,  imbricatis,  carnosulis,  fuscis, 
perigonio  brevioribus;  antheris  circiter  5,  sessilibus,  longe 
exsertis : spicellis  fructiferis  in  axillis  solitariis,  breviter  pedi- 
cellatis ; involucellis  per  paria  4-5,  imbricatis,  fuscis,  carno- 
sulis, minute  granulosis ; acheniis  2,  terminalibus,  inclusis ; 
tubillo  exserto,  subtruncato,  rubello. — Ecuador ; v.  s.  in  herb. 
Hooker.,  <S  Monte  Pelzhum,  altit.  12,000  ped.  (Jameson), 
Monte  Cotopaxi,  altit.  12,000  ped.  (Jameson),  Monte  Anti- 
sana  $ (Hartwegg,  No.  1394). 

Apparently  a shrub  of  stunted  growth,  found  in  the  fissures 
of  rocks  at  a great  elevation,  the  branchlets  being  i to  | line 
thick,  with  internodes  5 to  7 lines  apart ; opposite  leaflets  1 line 
long,  which  for  half  their  length  are  united  into  a vaginant  tube 
round  each  node,  becoming  afterwards  more  or  less  torn  to  their 
base.  The  male  spikelets  are  2 lines  long,  1 line  broad,  with 
involucels  and  perigonium  J line  long ; staminiferous  column 
yellow,  f line  long,  bearing  five  clustered  sessile  anthers  opening 
by  two  pores  in  the  apex.  The  fructiferous  spikelets  are  2;^  lines 

* This  plant,  with  full  structural  details,  is  shown  in  Plate  78  a. 
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long,  1|  line  diam. ; the  involucels  are  of  a dark  brassy  metallic 
hue,  with  a finely  granulated  surface. 

The  Ephedra  humilis,  Weddell  (Ann.  Sc.  Nat.  ser.  3.  xiii.  251), 
from  Puno  in  Bolivia,  does  not  appear  to  be  specifically  distinct 
from  the  above  plant.  The  species  is  much  allied  to  the  Ephedra 
dumosa  described  in  a preceding  page. 

9.  Ephedra  Tweediana,  Pisch.,  Meyer,  Mem.  Acad.  Petrop.  v. 
99.  tab.  9; — ramis  ramulisque  oppositis,  ramosis,  erectius- 
culis,  teneribus,  subvirgatis,  pallidis,  striatis,  subgranulosis, 
imo  vaginatis,  ad  axillas  nodosas  subarticulatis,  internodiis 
subelongatis ; foliis  oppositis,  aut  rarius  verticillatim  ternis, 
distinctis,  imo  linea  transversali  nexis,  basi  concavis,  supeme 
hyalino-membranaceis,  acuminatis,  et  in  setam  longissimam 
filiformem  terminatis : spicellis  c?  in  quaque  axilla  solitariis, 
vel  2-3-4  glomeratis,  sessilibus,  oblongis,  acutis,  basi  4-brac- 
teatis ; involucellis  per  paria  4-5,  imo  nexis,  decussatim  im- 
bricatis,  ovalibus,  crassiusculis,  margine  membranaceis,  peri- 
gonio  subsequilongis ; antheris  ssepius  3,  interdum  4-5,  sessi- 
libus, oblongis,  vix  exsertis  : spicellis  fructiferis  similibus, 
sed  2-plo  majoribus,  brevissime  pedicellatis  •,  involucellis  ma- 
joribus  et  paulo  crassioribus,  pallidis,  coriaceis,  anguste  mar- 
ginatis ; acheniis  2,  navicularibus,  pallide  opacis,  oblongis, 
gradatim  angustioribus,  apice  obtuso  perforatis,  tubUlo  ex- 
serto,  irregulariter  lacerato. — In  Provinciis  Argentinis,  v.  v. 
Coro  Corto  (Prov.  Mendosa)  et  Travesia  de  Mendosa,  d et  $ 
(mihi  lecta,  anno  1826) ; v.  s.  in  herb.  Hooker.,  Travesia  de 
Mendosa  (sub  E.  Mendocensis)  et  in  Pampas  (sub  titulo  E. 
australis)  (Gillies);  Patagones  (Carmen,  Rio  Negro)  in  Prov. 
Buenos  Ayres,  det?  (Tweedie). 

This  species  appears  to  have  a wide  range  over  the  extent  of 
the  Pampas,  in  localities  which  are  more  or  less  saline.  It  has 
a branching  ligneous  root,  from  which  numerous  slender  stem- 
lets  ascend,  which  throw  off  other  occasional  branchlets  at  the 
nodes,  forming  a shrub  1 or  2 feet  in  height,  with  somewhat 
longer  branches  which  run  along  the  ground  or  trail  upon 
others  for  support.  The  opposite  or  verticillately  disposed 
branches  are  slender,  subflexuose,  of  a pale  greenish  colour, 
I to  1 line  diameter,  with  internodes  1 to  If  inch  apart ; the 
nodes  are  somewhat  swollen,  often  articulate,  and  embraced  by 
the  bases  of  the  leaves,  which  form  opposite  cup-shaped  cartila- 
ginous projections  at  each  node,  joined  together  by  a transverse 
line ; the  leaflets  are  3 lines  long,  subulate,  suberect,  with  hya- 
line membranaceous  margins,  gradually  diminishing  into  a long 
curved  setaceous  point.  The  male  spikelets  generally  abound  in 
the  younger  branchlets,  where  two  or  three  are  often  crowded 
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together  in  each  axil ; these  are  oblong,  somewhat  tapered, 
formed  of  about  five  pairs  of  decussately  opposite  involucels, 
each  pair  united  at  base  into  a short  vaginant  tube ; the  invo- 
lucels are  ovoid,  slightly  acute  or  obtuse,  glaucescent,  subfleshy, 
with  a narrow  membranaceous  margin,  each  enclosing  a petaloid 
perigonium  of  about  their  own  length,  which  is  campanulately 
tubular,  compressed,  and  expanded  into  two  broad  rounded  erect 
lobes,  as  long  as  the  tube,  imbricated  in  aestivation ; the  stami- 
niferous  column,  scarcely  exceeding  the  length  of  the  perigonium, 
bears  on  its  apex  three  to  five  crowded,  erect,  sessile  anthers, 
which  are  2-celled  and  open  by  two  pores  in  the  apex.  In  the 
specimen  from  Patagones,  the  number  of  anthers  is  constantly 
three,  which  number  occurs  in  the  other  localities,  but  only  oc- 
casionally. The  fructiferous  spikelets  are  on  different  specimens, 
and  vary  only  from  those  of  the  male  flowers  in  being  generally 
solitary  upon  a very  short  pedicel  in  each  axil,  and  are  about 
double  their  size,  being  3 lines  long,  2 lines  broad,  gradually 
narrowing  upwards,  with  about  six  pairs  of  involucels,  the  three 
upper  pairs  being  the  largest,  and  all  barren  except  the  last  pair, 
which  embraces  | of  the  length  of  the  two  terminal  achenia ; 
these  involucels  are  greenish,  and  ultimately  brown,  2 lines  long, 
1^  line  broad,  and  pointed : the  achenia  are  fuscous  brown, 
opake,  broadest  at  base,  gradually  attenuated  upwards,  flat  in- 
side, with  a somewhat  sharp  margin,  rounded  and  cariuated  on 
the  opposite  face,  their  section  being  somewhat  trigonous,  3 lines 
long,  line  broad,  the  small  obtuse  apex  being  glandular  and 
perforated ; the  tubillus  is  exserted,  and  irregularly  lacerated, 
not  disciform  as  Meyer  has  stated,  although  he  figures  it  as  I 
have  described  it*. 

10.  Ephedra  scandens,  n.  sp. ; — scandens,  vage  ramosa  ; ramis 
strictis,  ramulis  junioribus  floriferis  ssepe  4-12  verticillatis  ex 
quoque  nodo,  gracilibus,  subflexuosis,  pallidis,  striatellis,  fere 
laevibus,  internodiis  longiuscidis,  ad  nodos  subarticulatis ; 
foliis  in  axillis  oppositis,  imo  inter  se  nexis  et  vaginatis,  lobis 
brevibus,  obtusis,  membranaceis,  serius  disruptis  et  liberis  : 
spicellis  <S  in  quaque  axilla  1-2-3  glomerulatis,  sphaericis,  ca- 
pitulum  globosum  simulantibus ; involucellis  rotundatis,  con- 
cavis,  fusco-rubentibus,  subcarnosulis ; ramulis  floriferis  de- 
mum  elongatis : spicellis  fructiferis  1 ad  3 ex  quaque  axilla, 
longe  pedicellatis ; acheniis  semiinclusis. — In  Provincia  Uru- 
guay; v.s.  in  herb.  Hook.,  Banda  Oriental  (Tweedie,  Baird), 
Parana  et  Entre  Rios  (Gibert,  Nos.  9 et  75). 

Tweedie  describes  this  species  as  climbing  to  the  tops  of  the 

* A representation  of  this  species,  with  structural  details,  will  be  seen  in 
Plate  78  B. 


174 


CONTRIBUTIONS  TO  BOTANY. 


loftiest  trees  of  the  forest;  and  Baird  says  it  is  used  by  the  natives 
for  dyeing  a fine  scarlet  colour.  The  branchlets  are  slender,  oi 
a pallid  green,  not  more  than  ^ to  f line  diameter,  with  inter- 
nodes to  2 inches  apart.  The  leaves  are  very  small  and 
membranaceous,  not  exceeding  1 line  in  length.  The  male 
spikelets,  generally  about  six,  are  crowded  together  in  a capitate 
form  around  each  node  ; the  spikelets  are  subglobose,  1 to  line 
diam.,  composed  of  about  five  pairs  of  closely  imbricated  invo- 
lucels,  which  are  rounded  above,  and  concave,  somewhat  fleshy, 
of  a dark  ruddy  colour,  and  opake ; the  perigonium,  of  the  same 
size,  is  of  a reddish  hue,  beyond  which  six  to  eight  bright  yellow 
sessile  anthers  are  exserted.  The  fructiferous  spikelets,  on 
distinct  specimens,  are  usually  solitai’y  in  each  axil ; each 
spikelet  is  supported  on  a very  slender  pedicel,  2 to  3 lines  in 
length,  which  is  deflected ; it . is  acutely  elliptic,  3 lines  long, 
including  the  two  terminal  achenia,  which  are  half-enclosed 
wfithin  the  last  pair  of  involucels ; the  involucels  are  in  three 
imbricating  pairs,  with  two  pairs  of  bracts  at  base ; they  are  ob- 
long, rather  obtuse,  of  a greenish-brown  colour,  becoming  some- 
what reddish,  with  a very  narrow  white  margin  ; the  achenia  are 
acuminately  oblong,  trigonous,  3 lines  long,  li  line  broad, 
granularly  striated,  of  a dark  ruddy  brown,  with  a somewhat 
3-lobed  white  gland  in  the  apex,  which  is  perforated  for  the 
passage  of  the  tubillus,  this  being  scarcely  exserted  and  lace- 
rated at  its  apex*. 

11.  Ephedra  frustillata,  n.  sp. ; — nana,  ramosissima  ; ramis 
ramulisque  iterum  ramosis,  brevissimis,  oppositis,  vel  ssepe 
4-natim  verticillatis,  sulcatis,  granuloso-asperatis,  rufo-auran- 
tiacis,  singulis  imo  vaginatis;  foliis  axfllaribus,  oppositis, 
parvis,  ovatis,  concavis,  rubescentibus,  crassiusculis,  margine 
vix  marginatis,  primum  usque  ad  medium  in  vaginam  2-den- 
tatam  connexis,  serius  disruptis : spicellis  6 in  apice  ramu- 
lorum  ultimorum  solitariis,  sessilibus,  subovatis;  involucellis 
per  paria  4-6,  decussatim  oppositis,  et  basi  nexis,  crebre  im- 
bricatis;  perigonio  2-labiato,  involucello  2-plo  longiore,  la- 
biis  adpressis,  rotundatis ; antheris  5,  globosis,  in  colunmam 
exsertam  crebriter  sessilibus. — Patagonia ; v.  s.  in  herb.  Hook, 
et  Mus.  Brit.,  Port  Desire  (Darwin). 

A stunted  shrub,  apparently  not  more  than  4 inches  in  height, 
with  a repent  caudex,  out  of  which  the  somewhat  ascendent 
branches  originate,  which  immediately  divide  themselves  at  every 
half-inch  distance  into  verticillated  ramifications  round  each 
axil,  the  ultimate  ones  being  floriferous,  with  a pair  of  short 

* This  species  is  shown  in  Plate  79  a. 
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vaginant  bractiform  leaflets  round  each  node,  and  a similar  sti- 
puloid  sheath  round  the  base  of  each  ramification.  They  are  all 
of  a dull  reddish  orange-colour.  The  male  spikelets  are  ovate, 
2 lines  long*. 


On  the  Tricuspidarie^,  a Subtribe  of  the  EUiEOCARPEAi. 

The  Ekeocarpece^  as  a natural  order  distinct  from  Tiliacece, 
was  proposed  in  1808  by  Jussieu,  who  united  with  it  the 
Tricuspidaria  and  Vallea  of  the  ‘ Flora  Peruviana.’  Kunth, 
in  1821,  followed  this  example;  but,  in  a note,  he  suggested 
that  it  might  well  form  a distinct  tribe  of  the  Tiliacem.  De 
Candolle,  in  1821,  adopted  the  view  of  Jussieu,  adding  to  the 
list  Friesia  and  others  now'  subgenera  of  Elceocarpus.  Lindley, 
in  1836,  in  his  ‘ Nat.  Syst.,’  followed  a similar  course ; but  in 
1845,  in  his  ‘ Veget.  Kingd.,’  he  adopted  the  hint  suggested 
by  Kunth,  uniting  the  family  with  Tiliacece  as  a distinct  tribe. 
The  authors  of  the  new'  ‘ Genera  Plantarum,’  in  1862,  followed 
this  arrangement  under  some  modifications,  excluding  Vallea 
upon  very  insufficient  data,  and  amalgamating  Friesia  w'ith 
Aristotelia  and  Crinodendron  with  Tricuspidaria  upon  slender 
grounds.  After  a careful  examination  of  these  several  genera, 
I am  led  to  follow  the  views  of  Endlicher  in  maintaining  the 
Tricuspidarioe  as  a subtribe  distinct  from  Elceocarpeoe,  which 
are  distinguished  from  one  another  by  very  salient  and  con- 
stant characters.  In  the  former  the  petals,  though  three-lobed 
at  the  apex  or  nearly  entire,  are  never  fringed  as  in  the  Eloeo- 
carpece ; in  the  latter  the  fruit  is  a drupe,  with  a single  thick 
osseous  endocarp,  assuming  the  shape  of  an  indehiscent  tuber- 
culated  nut,  which,  by  abortion,  is  seldom  more  than  1-  or  2- 
celled,  each  cell  producing  a single  seed  (not  suspended  from 
the  summit,  as  generally  stated,  but)  appended  by  the  middle 
of  its  ventral  face.  On  the  other  hand,  the  Tricuspidarur ^ 
besides  the  difference  in  the  form  of  the  petals,  have  a fruit 
always  3-5-celled,  with  two  or  more  superposed  seeds  in 
each  cell,  and  either  capsular  and  dehiscent  or  else  baccate 
with  a membranous  endocai'p.  But  a still  more  forcible  dis- 
tinction exists  in  the  nature  of  the  integuments  of  the  seeds. 
In  the  Elceocarpeoe  the  outer  integument  is  chartaceous,  thin, 
and  brittle,  the  second  tunic  being  submembranaceous ; but 
there  is  no  osseous  coat.  In  the  Tricuspidariece  the  seeds  in- 
variably have  three  tunics  : the  outer  one  is  thick  and  fleshy, 
in  which  the  chord  of  the  raphe  is  imbedded ; the  second  coat 
is  thick,  osseous,  obpyriform,  truncated  at  its  base,  where, 

* A representation  of  this  plant  is  given  in  Plate  79  b. 
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beneath  the  chalaza,  there  is  always  a distinct  chamber,  into 
which  the  vessels  of  the  raphe  find  their  way ; the  third  tunic 
is  opaque,  somewhat  membranaceous,  with  a large  orbicular 
chalaza  at  its  base,  corresponding  with  the  chalazal  base  of  the 
bony  tunic.  Xo  structure  of  this  kind  is  seen  in  the  Elceo- 
carpeoe ; but  it  is  constant  in  all  the  Tricuspidariece.  An  ana- 
logous organization  is  observable  in  the  Sloanece^  the  seeds  of 
which  have  a similar  red-coloimed  fleshy  covering,  which  has 
been  designated  by  some  authors  an  arillus  ; the  second  tunic 
is  osseous,  and  broadly  truncated  at  its  base  by  a large  orbi- 
cular chalaza ; but  this  wants  the  hollow  chamber  below  it, 
which  forms  a characteristic  feature  in  the  Tricuspidariece. 

In  regard  to  the  natiue  of  these  seminal  envelopes,  the  outer 
coat  may  be  regarded  as  an  arilline.,  analogous  to  a similar 
tunic  which  I formerly  described  covering  the  osseous  coat  in 
the  seeds  of  Clusia  and  Magnolia*.  Upon  the  nature  and 
origin  of  these  integuments  I then  endeavoured  to  offer  an  ex- 
planation, which  was  contested  by  others,  who  maintained 
that  in  these  cases  the  outer  fleshy  covering  is  merely  the  epi- 
dermis of  the  bony  coat,  both  being  elicited  by  the  growth  of 
one  single  tunic,  the  primine  of  the  ovule.  There  is  a bar  to 
such  an  argument,  in  the  instance  of  Ardstotelia,  in  the  ex- 
istence of  the  singular  appendage  upon  the  outer  fleshy  coat, 
resulting  from  the  duplicature  of  that  integument,  which  could 
not  occur  if  it  were  merely  an  epidennis.  By  those  who  have 
not  studied  the  subject,  the  origin  of  this  appendage  might  be 
attributed  to  a fungous  enlargement  of  the  funicle  (as  Gaertner 
supposed  in  an  analogous  instance f)  or  to  an  expansion  of  the. 
chalaza ; but  a more  careful  examination  will  show  that  it 
is  too  remote  from  the  latter  and  from  the  hilum'  to  admit 
of  such  a supposition.  Whatever  be  its  origin,  this  outer  tunic 
appears  to  be  an  integument  wholly  independent  of  the  bony 
siiell,  consisting  of  its  reticulated  epiderm,  a fleshy  mesoderm 
replete  with  resinous  cells,  and  an  endoderm  in  the  form  of  a 
white,  opaque,  reticulated  cuticle,  separable  from  the  shell, 
the  chord  of  the  raphe  being  foimd  within  its  substance. 

The  fact  that  this  fleshy  tunic  and  bony  shell  are  two  dis- 
tinct integuments  is  shown  by  an  examination  of  the  unim- 
pregnated ovules  in  the  abortive  cells  of  Aristotelia : here, 
with  the  ovules  grown  to  the  length  of  half  a line,  I have 
succeeded,  by  means  of  a longitudinal  section,  in  actually  sepa- 
rating them.  The  tunics,  which,  if  fertilized,  would  have 
grown  into  the  fleshy  coating  and  bony  shell,  are  then  seen  as 
two  distinct,  thin,  membranaceous  integuments,  easily  separa- 

* Linn.  Trans,  xxii.  89,  tab.  19.  figs.  -56-59;  Contrib.  Bot.  i.  219;  Ann. 
Nat.  Hist.  ser.  3.  i.  p.  276.  t De  Fruct.  ii.  271. 
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ble  at  this  stage,  the  second  being  a little  shorter  and  more 
jiointed  than  the  first  or  outer  one,  the  third  integument,  en- 
closing the  rudimentaiy  nucleus,  being  still  shorter  than  the 
others.  It  is  worthy  of  notice  that  at  this  stage  the  outer  in- 
tegument exhibits  tlie  peculiar  appendage  or  duplicature  so 
conspicuous  in  the  rijie  seed. 

The  Tricuspidariea'  may  be  divided  into  two  sections : the 
first,  having  a baccate  fruit,  mostly  indehiscent,  comprises  the 
genera  Aristotelia^  Friesia^  and  Vallea ; the  second,  with  a 
capsular  fruit,  consists  of  Tricuspidaria  and  Crinodendron^ — 
in  all,  five  genera.  Having  studied  their  structure  mth  much 
care,  I proceed  to  describe  each  genus  separately. 


1.  Aristotelia. 


This  genus,  established  by  L’Hdritier  upon  the  well  known 
^laqui  of  Chile,  was  refen-ed  by  the  late  Mr.  Brovni  and  De 
Candolle  to  the  HomaUnerB ; by  Endlicher  it  was  made  into  a 
suborder  attached  to  Ternstraemiacece ; Yon  Martins  also  made 
it  a suborder  {Maqinnce)^  which  he  placed  near  PittosporecB  ] 
Lindley  considered  this  suborder  allied  to  Philadelphiacece 
Reichenbach  placed  it  in  EscalloniecB ; but  Don  was  the  first 
who  rightly  indicated  its  affinity  with  the  Elccocarpeoe,  to 
which  alliance  it  unquestionably  belongs.  The  genus  for 
many  years  Avas  confined  to  its  single  typical  species ; but 
Dr.  Hooker,  in  his  ‘ Flora  Zelandica,’  associated  with  it  the 
genus  Friesia.  There  are  so  many  points  of  structure  in  the 
Chilean  plant  at  variance  with  the  several  species  of  Friesia^ 
that  it  a])pears  to  me  this  genus  cannot  remain  amalgamated 
Avith  Aristotelia,  for  the  folio Aving  reasons. 

In  Aristotelia  the  petiole  is  always  2-glandidar  at  its  apex ; 
and  the  teeth  of  the  leaves  have  each  a glandular  termination. 
In  Friesia  no  indication  of  any  gland  is  seen  either  on  the 
leaves  or  petioles. 

In  Aristotelia  the  flowers  are  usually  5-merous,  with  a 3- 
celled  ovary,  and  always  heiTnaphrodite  or  else  polygamous, 
with  only  a partial  depauperation  of  the  male  or  female  organs. 
In  Friesia  the  flowers  are  4-merous,  Avdth  a 4-celled  ovary  ; 
and  they  are  described  as  being  dioecious  in  most  instances. 

In  Aristotelia  the  petals  are  not  divided  at  the  apex,  being 
only  slightly  emarginated  or  truncated ; and  the  absence  of 
this  feature  led  botanists  to  believe,  for  a long  time,  that  it 
could  not  belong  to  Elceocarpece ; they  are  white,  with  a slightly 
yellowish  tinge.  In  Friesia,  on  the  other  hand,  they  are  more, 
or  less  deeply  3-lobed  at  the  apex,  as  in  other  Triciispidarieo', 
and  are  generally  marked  Avith  a deep  puqile  colour. 

In  Aristotelia  there  is  a large,  deep,  cup-shaped  disk  fixed 
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on  the  thickened  apex  of  the  pedicel  or  torus,  to  which  the 
sepals  are  agglutinated  by  a broad  line  of  attachment.  In 
Friesia  there  is  no  circular  disk ; but  in  lieu  of  this  we  see 
four  small  free  fleshy  glands  emanating  from  the  narrow  torus 
and  placed  opposite  to  the  sepals. 

In  Aristotelia  the  stamens  are  inserted  upon  the  pentagonal 
cup-shaped  disk,  in  the  bottom  of  which  the  ovary  is  placed ; 
the  fifteen  stamens  are  in  five  phalanges,  three  being  fixed  bi- 
serially  upon  each  angle  of  the  disk,  two  of  them  more  inter- 
nally than  the  other,  the  filaments  rising  out  of  as  many  pro- 
minent foveated  articulations ; and  in  this  manner  all  the  sta- 
mens are  opposite  to  the  sepals  and  none  face  the  petals.  In 
Friesia  the  twelve  stamens  are  arranged  in  a single  whorl  op- 
posite to  the  sepals  and  petals  alike,  and  they  are  fixed  around 
the  ovary  within  and  independent  of  the  fleshy  glands.  The 
difference  is,  therefore,  that  in  one  case  the  stamens  are  borne 
upon  the  disk,  and  in  the  other  are  situated  within  the  disk. 

In  Aristotelia  the  fruit  is  extremely  baccate,  the  mesoderm 
being  copious,  fleshy,  and  capable  of  fermentation  ; so  that  the 
berries  are  used  by  the  natives  of  Chile  in  the  fabrication  of  a 
kind  of  wine,  of  which  they  are  very  fond.  In  Friesia  the 
fruit,  though  indehiscent  and  of  similar  form,  has  a dry  testa- 
ceous pericarp.  It  is  three-celled  in  the  former,  4-locular  in 
the  latter. 

In  Aristotelia  the  outer  fleshy  integument  of  the  seed  is 
furnished,  below  the  hilum  and  above  the  chalaza,  remote 
from  both,  with  an  enlargement  in  the  form  of  a horny  laminar 
prolongation,  decurrent  for  some  distance,  and  then  arched 
over  involutely ; it  appears  like  a sacciform  duplicature  of  the 
integument,  filled  with  long  corneous  cells.  Where  only  one 
seed  is  perfected,  this  process  is  either  superior  or  inferior, 
according  as  the  upper  or  lower  ovule  is  fertilized ; when  two 
seeds  are  matured,  which  are  always  superposed,  the  process 
is  seen  upon  one  seed  on  the  right  hand  of  the  line  which  se- 
jiarates  them,  and  upon  the  left  in  the  other.  This  appendage 
is  not  unlike  that  figured  by  Gaertner  in  Ganitrus  [Elceocarpus 
serratus)^  ii.  p.  271,  tab.  140,  and  is  often  seen  in  the  seeds  of 
Elaeocarpus  and  Monocera : it  has  not  before  been  noticed  in 
Aristotelia  by  any  botanist,  except  Prof.  Agardh,  who,  in  his 
‘ Theor.  Syst.’  p.  276,  alludes  to  it  as  appearing  upon  the 
“ putamen.”  In  Friesia  the  corresponding  fleshy  tunic  is 
quite  smooth,  without  any  such  appendage. 

In  Aristotelia  the  second  or  osseous  tunic  is  extemally  quite 
smooth ; in  Friesia  it  is  always  very  tuberculated. 

It  appears  to  me,  therefore,  that  with  so  many  and  such 
prominent  differences  of  structure,  it  must  be  conceded  that 
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Friesia  has  little  to  justify  its  amalgamation  with  Aris- 
totelia.  It  offers  a much  closer  approximation  to  Vallea. 

Gay  states  that  in  Aristotelia  the  typical  plant  has  velvety 
stipules,  which  are  very  caducous.  I have  never  perceived 
any  indications  of  them ; and  they  do  not  appear  in  the 
drawing  I made  of  the  living  plant  forty-five  years  since. 
The  source  of  this  mistake  appears  to  me  obvious ; for  in  the 
axils  of  the  leaves  there  is  seen  an  oval  bud  consisting 
of  several  decussately  imbricated,  velvety,  bract-like,  con- 
cave, pointed,  oval  scales,  out  of  which  a new  floriferous 
branch  springs  ; and  these  soon  fall  away  after  the  development 
of  the  branch,  which  is  consequently  marked  at  its  base  by 
several  annular  cicatrices,  as  may  be  seen  in  all  the  dried 
specimens. 

Aristotelia,  L’H^r, — Flores  ssepius  hermaphroditi,  vel  im- 
perfecte  polygami,  rarius  4-meri.  Sepala  5,  oblonga,  acuta, 
basi  toro  cupuliformi  agglutinata,  aestivatione  valvata,  de- 
mum  decidua.  Petala  5,  cuneato-oblonga,  apice  subtrun- 
cata  et  leviter  emarginata,  sepalis  paulo  longiora,  membra- 
nacea,  aestivatione  imbricata.  Discus  amplus,  annulari- 
cupuliformis,  sub-5-gonus,  camosulus,  toro  arete  adnatus. 
Stamina  15,  in  phalanges  5 disposita,  in  foveolis  totidem 
elevatis  supra  marginem  disci  inserta,  nempe  3 in  quoque 
angulo  biseriata,  quorum  2 exteriora,  omnia  sepalis  hoc 
modo  absolute  opposita ; filamenta  brevia,  subulata,  com- 
pressa,  pilosa ; antheroe  lineares,  4-sulcatae,  2-loculares,  lo- 
culis  collateraliter  adnatis,  imo  breviter  divaricatis,  in  sinu 
dorsaliter  affixge,  erect*,  scabridulse,  apice  rima  brevi  oblique 
transversa  utrinque  dehiscentes.  Ovarium  subglobosum, 
3-sulcatum,  fundo  disci  insitum,  3-loculare ; ovula  in  quo- 
que loculo  2,  ad  medium  axis  centralis  appensa.  Stylus 
erectus,  teres,  petalis  sequilongus ; stigmata  3,  brevia,  subu- 
lata, subdivaricata.  Fructus  baccatus,  globosus,  pisi  mag- 
nitudine,  pulpa  copiosa  gelatinosa  tunicatus,  3-locularis, 
endocarpio  dissepimentisque  membranaceis,  columna  cen- 
trali  tenui  ad  medium  seminifera.  Semina  in  quoque  loculo 
2 vel  1,  dorso  convexa,  ventre  angulata,  et  hinc  ad  medium 
hilo  parvo  signata ; integumentum  externum  (arillina)  ni- 
grum, nitidum,  camosum,  processu  supra  angulum  basalem 
decurrente  laminari  galeatim  inclinato  subcomeo  appendi- 
culatum,  intus  raphe  chordiformi  brevi  ad  basin  ab  hilo 
descendente  muni  turn  ; integumentum  secundum  osseum, 
ovatum,  imo  truncatum,  hinc  crassissimum  et  foramine  in 
locellum  vacuum  pro  raphes  intrusione  perforatum,  apice 
mamilla  parva  (micropyle)  notatum ; integumentum  inter- 
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num  tenuiter  membranaceum,  ad  basin  liberum,  bine  cha- 
laza  magna  orbiculari  fusca  signatum,  apice  micropyle  fusco 
punctata  ; albumen  ovatum,  imo  valde  truncatum,  co- 
piosum,  carnosum ; embryo  inclusus,  paulo  brevior,  cotyle- 
(lonibus  ovatis,  crasso-foliaceis,  radicula  tereti  ad  micropylen 
spectante  2-plo  longioribus. 

Arbores  Chilenses  semper  virentes  ; folia  subopposita^  oblonga^ 
glanduloso-serrataj  petiolata ; racemi  axillares,  brevissimi^ 
paucijlori. 

1.  Aristotelia  Maqui,  L’Hdrit.  Stirp.  31,  tab.  16  ; Lam.  Illust. 
t.  399  ; DC.  Prodr.  ii.  56  ; Gray,  Chile,  i.  336  ; — Aristotelia 
glandulosa,  R.  & P.  Syst.  FI.  Per.  p.  126 ; Poir.  Suppl. 
iii.  p.  587 ; — frondosa,  ramosissima ; foliis  suboppositis, 
late  ovatis  vel  oblongis,  imo  rotundatis  vel  subcordatis, 
apice  subobtusis  aut  breviter  attenuatis,  marginibus  sub- 
revolutis,  dentato-sen-atis,  dentibus  glanduliferis,  utrinque 
glabris,  nisi  in  costa  nervisque  pilosulis,  supra  Igete  viridi- 
bus,  nitentibus,  reticulato-venosis,  subtus  pallidis  vel  glau- 
cis ; petiolo  tenui,  apice  2-glanduloso,  supra  canaliculate, 
limbo  dimidio  vel  3-plo  breviore,  puberulo  : racemis  in  ramis 
novellis  axillaribus,  ramose  3-5-floris,  subpuberulis. — In 
Chile  frequentissima : v.  v.  et  s. 

An  evergreen  tree,  growing  to  the  height  of  12  feet.  The 
leaves  are  2|-3  inches  long,  1^-2  inches  broad,  on  a petiole 
1 inch  long ; one  or  two  peduncles  grow  out  of  each  axil, 
4 lines  long,  each  bearing  on  its  apex  three  one-flowered  pedi- 
cels, 3 lines  long,  between  two  minute  bracts ; the  sepals  are 
1 line  long,  the  petals  1^  line*. 

I coUeefed  also,  in  the  province  of  Aconcagua,  the  variety 
Andina^  described  by  Philippi  (Linn,  xxxiii.  p.  31),  and  dis- 
tinguished by  its  much  thicker  leaves. 

2.  Aristotelia  glabra,  n.  sp.; — foliis  oppositis,  oblongis  vel 
lanceolato-oblongis,  imo  acutis,  apice  obtusis,  membrana- 
ceis,  marginibus  subrevolutis,  integris  vel  obsolete  glandu- 
loso-serratis,  undique  glaberrimis,  reticulato-venosis,  sub- 
concoloribus  ; petiolo  tenuissimo,  glabro,  supra  canaliculato, 
apice  minutissime  2-glanduloso,  limbo  3-^-plo  breviore : 
racemis  in  ramulis  novellis  axillaribus,  glaberrimis,  rachi 
tenuissima,  petiolo  paulo  longioribus,  3^-floris. — In  Chile  : 
V.  V.  et  s.  (Prov.  Quillota) ; v.  s.  in  herb.  Mus.  Brit.  {Hoi't. 
Kew.  cult.  A.D,  1779). 

* A drawing  of  this  plant,  with  copious  analytical  details,  is  given  in 
Plate  80. 
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This  is  very  distinct  from  the  preceding,  in  its  very  glabrous 
leaves,  sometimes  acutely  narrowed  at  the  base,  upon  more 
slender  petioles ; they  are  2-2|  inches  long,  f-l^  broad, 
upon  a petiole  6-9  lines  long ; the  peduncle  of  the  raceme  is 
6 lines  long,  its  pedicels  2-3  lines  long,  sometimes  abortively 
with  only  one  or  two  flowers. 

2.  Friesia. 

This  genus  has  certainly  some  points  of  resemblance  to 
Aristotelia ; but  the  many  differential  characters,  already  enu- 
merated, are  too  numerous  to  admit  of  the  two  genera  being 
amalgamated  together.  Aristotelia  is  conflned  to  Chile,  while 
Friesia  hitherto  has  been  found  only  in  insular  positions, 
being  distributed  over  New  Zealand,  Tasmania,  and  Hong 
Kong.  Its  generic  features  may  be  thus  stated  : — 

Friesia,  DC.; — Aristotelia  {;in  parte) ^ Hook.  fil.  — Floren 
dioici  aut  polygami.  Sepala  4,  oblonga,  utrinque  sub- 
obtusa,  lestivatione  valvata,  decidua.  Fetala  4,  cuneato- 
oblonga,  apice  3-loba,  lobis  oblongis,  rotundatis,  sepalis  paulo 
longiora,  *stivatione  imbricata.  Discus  e glandulis  4 
squamiformibus  carnosulis  sepalis  oppositis  tori  margine 
enatis  constans,  pilosus.  Stamina  12,  disco  interiora,  crebre 
uniserialia ; Jilamenta  brevia,  compresso-subulata,  apice  in- 
curva,  pilosa ; anikerce  oblong*,  4-sulcatae,  in  sinu  cordato 
basiflx*,  2-loculares,  pilosulas,  primum  poris  2 magnis  api- 
calibus,  demum  rimis  lateralibus  dehiscentibus.  Ovarium 
in  sterilibus,  quadratim  disciforme,  depressum,  in  fertilibus 
ovatum,  toro  semiimmersum,  4-loculare ; ovula  in  quoque 
loculo  2 ; stylus  brevis,  subulatus  ; stigma  obtusum,  obscure 
4-lobum.  Fructus  exsuccus,  bacciformis,  globosus,  pi- 
peris  mole,  4-locularis,  pericaipio  crustaceo,  dissepimentis 
membranaceis.  Semina  in  quoque  loculo  2,  superposita, 
angulato-triquetra,  angulo  centrali  hilo  parvo  medio  affixa  ; 
integumentum  externum  nitidmn,crassiusculum,mesodermide 
gelatinosa  mox  siccata  repletum,  exappendiculatum  ; integu- 
mentum secundum  osseum,  extus  valde  tuberculatum,  imo 
crassiore,  et  hinc  foramine  minuto  in  locellum  parvum  va- 
cuum pro  raphe  intrusa  perforatum  ; integumentum  internum 
submembranaceum,  coloratura,  chalaza  magna  orbiculari 
signatum  ; albumen  subovatum,  imo  truncatum,  camosum  ; 
embryo  inclusus  ; cotyledonihus  subfoliaceis,  ovatis,  radicula 
tereti  ad  micropylen  spectante  longioribus. 

Arbores  Tasmanicce^  Nova-Zelandicce  et  Chinenses ; folia  sub- 
opposita^  ovatUj  serrata  vel  integra^  petiolata  ; flores  ramoso- 
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paniculatij  vel  intra  bracteas  solitarii^  subracemiformes, 
axillares,  parvi. 

1.  Friesia  peduncularis^  DC.  Prodx.  i.  520;  Bot.  Mag.  Ixxii. 
tab.  4246 ; — El^ocarpus  peduncularis,  Lab.  Nov.  HoU.  ii. 
15,  tab.  155. — In  Tasmania. 

2.  Friesia  racemosaj  A.  Cunn.  in  Ann.  Nat.  Hist.  ser.  1 . vol.  i v. 
p.  23  ; Hook.  Icon.  vii.  tab.  601 ; — Elaeocarpus  dicera, 
Hymb.  iii.  67; — Dicera?  serrata,  Foi'st.  Prodr.  227;  DC. 
Prodr.  i.  520 ; A.  Rich.  FI.  Nov.  Zel.  304 : — Aristotelia  ra- 
cemosa,  Hook.  jil.  FI.  N.  Zel.  i.  p.  33. — In  Nova  Zelandia. 

3.  Friesia  fruticosa ; — Aristotelia  fruticosa,  Hook.  Jil.  l.c.  p.  34. 
— In  Nova  Zelandia. 

4.  Friesia  Chinensis.,  Gardn.  & Champ,  in  Hook.  Kew  Joum. 
i.  243. — In  ins.  Hong  Kong. 

3.  Vallea. 

This  genus,  proposed  by  Mutis,  was  first  established  by 
Linnaeus,  in  the  Supplement  to  his  ‘ Systema.’  Its  floral 
characters  were  flgm'ed  and  described  in  the  ‘ Flora  Peruviana ;’ 
and  the  genus  was  afterwards  better  illustrated  by  Kunth. 
Most  botanists  have  placed  Vallea  in  the  EUeocarpece  ^ but 
the  authors  of  the  new  ‘ Genera  Plantarum  ’ have  arranged  it 
in  their  tribe  Sloaneccy  on  account  of  the  “ subligneous  muri- 
cated  capsule.”  But  there  is  very  little  resemblance  in  the 
pericarp  of  this  genus  to  that  of  Sloanea  and  its  allied  genera, 
where,  in  a dry  capsular  fruit,  the  valves  are  thick,  ligneous, 
and  densely  covered  with  long  spines  or  rigid  hairs.  It  is  not 
coirect  to  say  that  the  pericarp  of  Vallea  is  muricated  ] on 
the  contrary,  the  fmit  is  baccate,  the  mesocarp  being  thick, 
soft,  and  fleshy,  covered  by  a thin  membranaceous  epicarp, 
which  is  corrugated  in  the  fonn  of  many  fleshy  obtuse  tuber- 
cles ; this  dries  upon  the  testaceous  endocarp  after  the  fall  of 
the  fruit,  when  it  becomes  imperfectly  dehiscent  at  its  summit. 
I have  seen  the  fruit  in  an  unripe  state  only,  when  the  seeds 
ha^"e  not  been  sufliciently  perfected  to  ascertain  the  nature  of 
the  integuments ; but  a longitudinal  section  through  the  centre 
shows  that  the  edges  of  the  dissepiments  are  firmly  aggluti- 
nated upon  a solid  central  column  that  rises  to  three-quarters 
of  the  length  of  the  cells,  the  remaining  upper  portions  being 
separated  by  a hollow  space ; and  it  is  this  which  limits  the 
?mall  extent  of  the  apical  dehiscence  of  the  fruit  when  it  be- 
comes quite  dried.  This  structure  is  analogous  to  that  in 
Tricuspidaria ; but  there  the  axile  column  scarcely  rises  above 
the  base ; so  that  the  edges  of  the  dissepiments,  being  un- 
•estrained,  admit  of  a considerable  extent  of  divarication  of  the 
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valves.  In  Aristotelia  this  central  column  rises  to  two-thirds 
of  the  length  of  the  cell ; but  the  endocarp  is  of  too  thin  a 
texture  to  give  sufficient  elasticity  to  the  parts,  after  they  be- 
come di'ied,  to  cause  its  dehiscence.  It  will  appear,  therefore, 
that  Vallea  ought  to  stand  close  to  Aristotelia,  as  it  possesses 
all  the  essential  characters  of  the  Elceocarpece : it  has  the  calyx 
and  petals  of  Friesia,  a disk  very  different  from  any  of  the 
Sloanece,  the  stamens,  ovary,  style,  and  stigma  as  in  Aristo- 
telia. It  has,  however,  one  peculiarity  in  sometimes  having 
stipules,  which  do  not  seem  to  be  known  in  other  genera  of 
the  Elceocarpece ; nor  do  they  exist  in  the  Sloanece ; but  this 
appears  to  be  only  a partial  feature  in  the  genus. 

I have  drawn  up  an  amended  character  of  Vallea  from  my 
own  observations. 

Vallea,  Mutis. — Flores  hermaphroditi.  Sepala  5,  oblonga, 
acuta,  marginibus  lanuginosis,  lestivatione  valvata.  Pe- 
tala  5,  sepalis  paulo  longiora,  membranacea,  obovata,  fere 
ad  medium  3-loba,  marginibus  supersessis,  mstivatione  im- 
bricata.  Discus  crassus,  in  annulos  2 fossa  intermedia  con- 
strictus,  exteriore  piano,  margine  undulato  toro  adnato,  in- 
teriore  subcupulieformi,  margine  elevato  et  crenulato,  in- 
tervals staminigero.  Stamina  40,  in  seriebus  2,  in  con- 
strictione  disci  crebre  disposita ; Jilamenta  linearia,  compla- 
nata,  superne  tenuiora,  puberula,  apice  incurvata ; anther (p 
lineares,  sub-d-gonse,  antice  et  postice  profunde  sulcatge, 
basifixge,  2-loculares,  apice  utrinque  poro  obliquo  angulato 
dehiscentes.  Ovarium  conico-rotundum,  3-4-sulcatum,  3- 
4-loculare,  loculis  3-ovulatis  ; ovula  subreniformia,  axe  cen- 
trali  affixa,  superposita;  stylus  filiformis,  erectus,  stamina 
mquans,  glaber ; stigmata  3-5,  subbrevia,  teretia,  subdivari- 
cata.  Fructus  baccatus,  globosus  (pericarpio  succulento,  in 
tubercula  plurima  elongata  obtusa  camosa  corrugato,  endo- 
carpio  Igevi),  3-locularis,  siccus  dehiscente  ad  apicem  brevis- 
sime  ac  loculicide  3-valvatim  aperiens  : semina  pauca,  ignota. 
Arbores  Neogranadenses  et  Peruvianoe,  frondosce  ; folia  al- 
terna,  ovato-oblonga,  subcordata,  integra,  petiolata,  interdmn 
stipulata,  stipulis  parvis,  reniformibus,  geminis  ; paniculi 
axillares  et  terminates,  pedicellis  hracteatis. 

1.  Vallea  stipularis,  Mutis  in  Linn.  f.  Suppl.  266  ; DC.  Prodr. 
i.  520  ; H.  B.  K.  v.  349,  tab.  489. — In  Hanta  Fe  de  Bogota  ; 
V.  s.  in  herb.  Mus.  Brit.  (Mutis). 

This  plant  is  very  well  described  and  figured  by  Kunth. 

2.  Vallea  pubescens,  H.  B.  K.  v.  350  ; — ramulis  teretibus,  ni- 

VOL.  II.  2 B 


184 


CONTRIBUTIONS  TO  BOTANY. 


grescentibus,  junioribus  ferrugineo-tomentosis  ; foliis  ovato- 
oblongis,  imo  subrotundis,  vix  cordatis,  apice  subobtusis, 
integris,  e basi  3-5-nerviis,  nervis  conspicuis,  reticulato 
venosis,  supra  nitidis,  glaberrimis,  subtus  flavido-glaucis, 
undique  pr£esertim  in  axillis  nervorum  molliter  ferrugineo- 
pubescentibus ; petiolo  tenui,  fere  glabro,  limbo  dimidio 
breviore ; stipulis  geminis,  reniformibus,  fere  sessilibus, 
extus  parce  puberulis : paniculis  axillaribus,  folio  paulum 
brevioribus,  nifo-pubenilis,  bis  dichotome  divisis,  cum  flore 
in  dichotomiis  ; pedicellis  incrassatis,  bracteobs  minimis,  ca- 
ducis ; fructu  camoso,  tuberculato,  globoso,  pisi  majoris 
mole. — In  Nova  Granada  et  Peruvia : v.  s.  in  herb,  meo, 
Peru  (Mathews,  3048) ; in  herb.  Mus.  Brit* 

3.  Vallea  cordifolia,  R.  & P.  Syst.  FI.  Per.  132 ; Prodr.  75, 
tab.  14 ; DC.  Prodr.  i.  520  ; — ramulis  teretibus,  junioribus 
rufo-tomentosis ; foliis  elongato-oblongis,  imo  cordatis  vel 
tnincatis,  sursum  gradatim  angustioribus,  longiuscule  acu- 
minatis,  marginibus  ssepius  sinuatis,  supra  obscure  viridi- 
bus,  nitentibus,  glabris,  nervis  tenuibus,  reticulatis,  subtus 
fusco-ferrugineo-glaucis  et  undique  prgesertim  in  nervis 
rufo-pubescentibus  ; petiolo  subtenui,  tereti,  parce  puberulo, 
limbo  3-plo  breviore  ; stipuhs  deficientibus  et  forsan  nullis  : 
panicuhs  in  ramulis  junioribus  subterminahbus,  pubescenti- 
bus,  laxe  dichotome  divisis,  cum  flore  in  dichotomiis  ; brac- 
teis  foholosis  ; pedicellis  crassissimis ; stigmate  5-fldo. — 
In  Peravia : v.  s.  in  herb,  meo,  Peru  (Mathews,  892) ; in 
herb.  Mus.  Brit. 

The  leaves  in  this  species  are  4-4^  inches  long,  2^3  inches 
broad,  on  a petiole  If  inch  long.  No  stipules  can  be  disco- 
vered in  any  of  the'  specimens  I have  seen,  although  DeCan- 
dolle  states  their  presence,  perhaps  under  a mistake : they  are 
not  mentioned  by  Ruiz  & Pavon. 

4.  Vallea  glabra^  n.  sp. ; — ramulis  teretibus,  glabris ; foliis 
imo  truncatis  (non  cordatis),  ovatis  vel  obovatis,  subpandu- 
rseformibus,  apice  obtusule  ac  breviter  attenuatis,  integris, 
3-nerviis,  supra  pallide  viridibus,  nitentibus,  reticulatis, 
subtus  pallidissime  flavo-glaucis,  glabris  (nisi  axillis  nervo- 
rum qu«  barbatae  sunt),  nervis  venisque  nudis,  stramineis  ; 
petiolo  tenuissimo,  glaberrimo,  imo  apiceque  paululum  in- 
crassato,  limbo  dimidio  breviore ; manifeste  exstipulatis : 
panicuhs  glaberrimis,  terminalibus,  bis  dichotome  divisis, 
cum  flore  in  dichotomiis,  pedicellis  apice  incrassatis ; sepalis 

* This  species,  with  ample  details,  is  figured  in  Plate  81. 
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glabris,  marginibus  intus  lanatis ; stigmate  3-fido. — In 
Peruvia:  v.  s.  in  herb,  meo^  Prov.  Chacbapoyas  (Mathews). 

This  is  a distinct  species,  hitherto  undescribed,  approaching 
the  last  in  the  want  of  stipules.  Its  leaves  are  2|-3  inches 
long,  1^-1 1 inch  broad,  on  a petiole  inch  long.  The 

terminal  panicle  is  inch  long,  pedicels  2-2|  lines  long; 
sepals  2 lines  long ; stigma  3-fid. 

4.  Tricuspidaria. 

There  are  many  points  of  analogy  between  this  genus  and 
Aristotelian  but  it  differs  in  its  solitary  and  much  larger 
flowers  upon  lengthened  peduncles,  in  their  being  always 
hermaphrodite,  in  having  a tubular  calyx,  more  fleshy 
petals,  longer  stamens  arranged  uniserially  on  the  summit  of 
a tall  cylindrical  disk  or  gynophore  that  supports  the  ovary, 
in  its  long  subulate  style,  its  capsular  fruit,  and  in  its  seeds. 
In  Aristotelia  the  hilum  is  upon  the  middle  of  the  ventral 
edge  of  the  seed ; in  Tricuspidaria  it  is  at  one  extremity,  the 
other  being  deficient  of  the  horny  appendage.  The  outer  tunic 
is  less  fleshy,  more  friable,  and  easily  separating  when  dry, 
leaving  the  chord  of  the  raphe  upon  the  second  integument  or 
bony  shell,  extending  from  one  extremity  to  the  other,  where 
it  is  lost  in  the  large  truncated  chalaza.  There  are  two  spe- 
cies, both  natives  of  Chile,  one  of  which  I examined  atten- 
tively, many  years  ago,  in  the  living  state.  The  following 
is  an  amended  and  more  amplified  generic  character,  founded 
upon  my  own  observations. 

Tricuspidaria,  R.  & P. — Flores  hermaphroditi.  Calyx  urceo- 
lato-tubulosus,  submembranaceus,  margine  breviter  sinuato- 
5-dentatus,  demum  irregulariter  dirupto-lobatus  et  deciduus. 
Petala  5,  eequalia,  cuneato-oblonga,  concava,  imo  subsac- 
cata,  intus  usque  ad  medium  carinata,  apice  in  denticulos  3 
acutos  incisa,  calyce  3-plo  longiora,  carnosa,  imo  disci  in- 
serta,  sestivatione  e marginibus  longitudinaliter  late  inflexis 
introplicato-valvata,  decidua.  Discus  in  forma  gynophori 
alte  cylindraceus,  profunde  10-sulcatus,  ovarium  fulciens, 
persistens.  Stamina  15,  petalis  ^quilonga,  uniserialiter 
summo  disci  inserta,  ovarium  crebre  circumstantia ; Jila- 
menta  filiformia,  compressa,  pilosula,  superne  paulo  divari- 
catim  cuiwata ; antherce  his  dimidio  breviores,  lineares,  4- 
sulcat^,  summo  filamentorum  geniculatim  affixae,  apice  con- 
niventes,  collateraliter  2-loculares,  loculis  vertice  e poris  2 
confluentibus,  brevissime  2-valvatim  dehiscentes.  Ovarium 
disco  supei-positum,  elongatum,  apice  conico-subcylindricum, 
3-4-sulcatum,  3-4-loculare : ovula  in  quovis  loculo  12-16, 
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per  paria  angulo  centrali  horizontaliter  affixa ; stylus  ovario 
aequilongus,  temiiter  subulatus  ; stigma  obtusulum  aut  vix 
ullum.  Capsula  ovata,  3-4-qiietra,  angulis  undulatis,  stylo 
acuminata,  disco  persistente  stipitata,  3-4-locularis,  ultra 
medium  loculicide  patentim  dehiscens,  dissepimentis  medio 
valvarum  affixis,adaxin  solutis,  margine  seminiferis,  column  a 
centrali  nulla.  Semina  in  quoque  loculo  4-8,  biserialia, 
obovata,  subangulata,  una  extremitate  hilo  minimo  notata, 
altera  rotundata ; integumentum  externum  nitidum,  nigrum, 
carnosulum,  sicco  fragile  et  facile  desiliente,  raphen  ab  hilo 
ad  chalazam  in  forma  chordm  longitudinalis  includens ; 
tunica  secunda  obovata,  subossea,  imo  incrassata  et  tinincata, 
hinc  foramine  intra  locellum  vacuum  (pro  raphes  transitu) 
perforata,  apiee  mamilla  parva  apiculata,  Isevis,  opaca,  pal- 
lida ; integumentum  internum  submembranaceum,  fulvum, 
imo  ehalaza  magna  orbiculari  notatum,  apice  micropyle 
punctatum  : albumen  obovatum,  prope  chalazam  tnincatum, 
carnosum ; embryo  inclusus,  fere  lequilongus,  cotyledonihus 
ovatis,  compressis,  radicula  tereti  ad  hilum  spectante  4-plo 
longioribus. 

Arbores  Ghilenses,  semper virentes^  frondosce ; folia  suboppo- 
sita,  oblonga,  glanduloso-serrata,  breviter  petiolata:  flores 
speciosi,  albi,  majusculiy  solitarii^  axillares^  longe  pedun- 
culati. 

1.  Tricuspidaria  dependens^  R.  & P.  Prodr.  FI.  Per.  64,  tab.  36, 
Syst.  p.  112  ; DC.  Prodr.  i.  p.  520  ; — Tricuspis  dependens, 
Pers.  Ench.  ii.  p.  9 ; — Arbor  frondosa,  ramis  divergentibus, 
altemis,  rarius  suboppositis,  teretibus,  glabris,  ultimis  bre- 
vibus,  rigide  spiniformibus  et  foliolosis ; foliis  subaltemis, 
rarius  oppositis,_  subparvis,  ovatis,  utrinque  obtusis,  coria- 
ceis,  marginibus  subrevolutis,  crebi'e  glanduloso-seiTatis, 
supra  laete  viridibus,  glaberrimis,  subtus  pulverulento-glau- 
cis  ; petiolo  brevissimo,  glabro,  limbo  10-plo  breviore  : flori- 
bus  axillaribus,  solitariis,  subbreviter  pedunculatis,  folio 
paulo  brevioribus ; calyce  irregulariter  rupto,  demum  deci- 
duo ; petalis  subcoloratis,  extus  pulverulento-tomentosis : 
capsula  disco  stipitata,  depresso-trigonoidea,  laevi,  subcar- 
nosa,  valvarum  marginibus  planis. — In  Chile  prov.  austra- 
lioribus  : v.  s.  in  herb.  Mus.  Brit.  (spec.  tyj).  Ruiz  & Pav.)  ; 
Concepcion  (Dombey). 

There  can  be  no  doubt  in  regard  to  the  identity  of  this  spe- 
cies, with  which  the  following  has  been  confounded.  It  is  an 
evergreen  tree,  about  20  feet  high,  with  a tnink  about  a foot 
in  diameter,  growing  in  moist  places  and  on  the  sides  of  rivers 
in  the  provinces  of  Concepcion  and  Itata,  with  pendent  branches 
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which  reach  the  ground  and  there  sometimes  take  root ; it  has 
much  smaller  leaves  than  the  following  species,  more  diva- 
ricating and  shorter  branchlets  (often  like  leaf-bearing  spines), 
extremely  short  petioles,  and  smaller  flowers.  The  leaves  are 
generally  9 lines,  sometimes  15  lines  long,  6-8  lines  broad,  on 
a petiole  1-1  j line  long;  the  peduncle  is  8 or  9 lines  long; 
the  flowers  have  a very  sweet  smell ; the  calyx,  2 lines  long 
and  broad,  becomes  lacerated  to  the  base,  and  soon  falls  oflf ; 
the  petals  are  darker,  6 or  7 lines  long ; the  filaments  are  8 
lines,  the  anthers  2 lines  long  ; the  ovary  is  conically  oblong, 
somewhat  puberulous,  and,  together  with  its  long  pointed 
subulate  style,  is  5 lines  long ; the  capsule  is  5 lines  high,  7 
lines  broad,  smooth  and  subfleshy  (not  transversely  corruga- 
ted), 3-valved,  the  margins  of  the  valves  being  straight  and 
flattened. 

2.  Tricuspidaria  Patagua^  nob.; — Tideuspidaria  dependens. 
Hook,  [non  R.  & P.)  Bot.  Misc.  iii.  p.  156  ; Gay^  Chile.,  i. 
p.  338 ; — Crinodendron  Patagua,  Mol.  [non  Hook.)  Hisf. 
Chile.,  pp.  146  & 290 ; Cav.  Hiss.  300,  tab.  158 ; — Arbor 
frondosa,  ramis  elongatis,  subascendentibus,  teretibus,  stria- 
tellis,  cinereis,  brevissime  tomentellis ; foliis  sgepius  oppo- 
sitis,  oblongo  vel  lanceolato-oblongis,  imo  cuneatis,  apice 
rotundatis  aut  obtusis,  coriaceis,  marginibus  subrevolutis, 
sinuato-seiTatis,  dentibus  glanduloso-niucronulatis,  supra 
pallide  viridibus,  glabemmis,  nitidis,  subtus  glauces- 
centibus  et  prsesertim  in  nervis  prominulis  arcuatim  nexis 
parce  pubenilis,  petiolo  canaliculato,  flavido-pubescente, 
limbo  8-plo  breviore  : floribus  solitariis,  axillaribus,  longe 
pedimculatis,  folio  paulo  brevioribus ; calyce  campanulato, 
margine  demum  lacerato,  ab  ovario  in  fonna  annulari  sece- 
dente  pedunculum  circumdante  prolapso ; petalis  niveis, 
camosis,  majusculis,  intus  usque  ad  medium  valde  carinatis, 
marginibus  introplicatis ; capsula  disco  stipitata,  ovata, 
utrinque  acuta,  subtrialata,  marginibus  valde  undulatis, 
coriacea,  transversim  corrugata,  seminibus  nigris,  nitentibns. 
— In  Chile  prov.  centralibus : v.  v.  et  sicc.  (Bridges,  159). 
This  is  a handsome  tree,  about  30  feet  high,  also  evergreen, 
growing  in  dider  situations  in  all  the  central  provinces, 
extending  even  into  the  deep  valleys  of  the  Cordillera,  ami 
everywhere  known  by  the  name  of  “ Patagua it  produces 
a timber  of  much  utility  and  of  considerable  size — according 
to  Molina,  sometimes  7 feet  in  diameter ; but  I never 
heard  of  any  approaching  so  large  a size.  Its  leaves  are 
from  1^-2^  inches  long,  8-12  lines  broad,  on  a petiole 
3 lines  long;  the  peduncle  in  flower  is  8-10  lines  long,  in 
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fruit  12  lines  long,  gradually  thickening  upwards,  and  5-sul- 
cate ; the  calyx  is  1^  line  long,  2 lines  in  diameter,  seceding 
from  the  summit  of  the  pedicel  and  remaining  strung  upon  it, 
in  the  form  of  a fimbriated  annular  disk ; the  petals  are  7-8 
lines  long ; the  capsule  is  6 lines  long  and  broad,  pointed  at 
each  extremity,  opening  upon  the  shai-p,  sutural,  much  undu- 
lated edges  of  the  valves,  which,  cuiwing  back  horizontally, 
show  the  seeds  attached  to  each  side  of  the  margin  of  the 
dissepiments ; the  pyriform  seeds  are  2 lines  long,  l-^  line  in 
diameter 


5.  Crinodendron. 

This  name  was  given  to  the  well-known  Patagua  of  Chile 
by  Molina,  who  described  it  so  imperfectly  that  Ruiz  and 
Pavon  did  not  recognize  it  when  they  founded  their  genus 
Tricuspidaria  upon  the  same  plant.  Molina  gave  Cavanilles 
a rough  drawing,  showing  the  flower  and  seed,  made  from 
memory,  which  the  latter  described  and  figured  in  his  ^ Dis- 
sertationes,’  the  characters  there  assigned  to  it  being  altoge- 
ther erroneous.  Sir  William  Hooker,  in  1833,  described  a 
plant  from  the  island  of  Chiloe,  collected  by  Cuming,  which 
he  supposed  to  be  the  same  as  that  incon-ectly  described  by 
j\Iolina  and  Cavanilles,  and  accordingly  named  it  Crinodendron 
Patagua.  In  giving  an  outline  of  its  generic  character,  he 
wrongly  described  the  flower  as  having  no  calyx,  which  had 
fallen  away  from  Cuming’s  specimens ; the  inflection  of  the 
petals  was  not  noticed;  and  the  remarkable  glands  were  not 
observed  upon  the  disk,  which  was  figured  as  being  simply 
columnar.  Gay,  in  his  ‘ History  of  Chile,’  eiToneously  de- 
scribes the  calyx ; but  he  gives  an  account  of  the  structure  of 
the  fruit,  which  was  not  known  previously.  Crinodendron 
cannot  be  said  to  have  existed  as  a genus  until  Sir  William 
Hooker  first  established  it  in  his  ‘ Botanical  Miscellany ;’  and 
he,  perceiving  its  near  affinity  to  Tricuspidaria.,  placed  it  in 
the  .£'feoca?y)ecB,  notwithstanding  the  then  apparently  discordant 
characters  of  its  floral  envelopes.  He  CandoUe  has  not  noticed 
the  genus ; but  Endlicher  placed  it  in  his  tribe  Tricuspidarice, 
in  association  with  Vallea  and  Tricuspidaria.  Bentham  and 
Hooker,  in  their  ‘ Nova  Genera,’  have  regarded  it  as  a syno- 
nym of  Tricuspidaria,  evidently  unaware  of  the  characters 
which  separate  it  from  that  genus.  The  following  is  an 
amended  diagnosis,  aecording  to  my  own  observations,  as  far 
as  regards  the  floral  structure ; not  having  seen  the  ripe  fruit, 

* A figure  of  this  species,  with  full  structural  details,  is  shown  in 
Plate  82. 


CONTRIBUTIONS  TO  BOTANY. 


189 


I have  copied  the  details  in  that  respect  from  Gay’s  work, 

where  alone  it  is  described. 

Crinodendron,  Hook,  (non  Mol.  nec  Cavan.). — Flores  herma- 
phroditi.  Sepala  3,  distincta,  sequalia,  obovata,  apice  2-den- 
tata,  dentibus  rotundatis,  parallele  nervosa,  utrinque  adpresse 
pilosa,  «stivatione  paulo  imbricata,  valde  caduca.  Petala  o, 
oblonga,  sepalis  plusquam  duplo  longiora,  extus  convexa, 
imo  breviter  saccata,  lateribus  inflexis,  apice  breviter  et 
acute  3-dentata,  carnosula,  suberecta,  extus  glabra,  intus  in 
nervis  parallelis  prominulis  pilosula,  sestivatione  introdexo- 
plicata,  dentibus  valvatis,  mox  decidua.  Discus  in  forma 
gynophori  late  columnaris,  centralis,  extus  in  glandulas  10 
parallelas  oblongo-ovatas  inciso-sulcatus,  coloratus,  per- 
sistens.  Stamina  20,  gequalia,  summo  disci  circa  ovarium 
uniseriatim  inserta ; filamenta  tenuissime  linearia,  imo  paulo 
latiora,  subcurvata,  brevissime  hispida ; antJierie  longe  line- 
ares,  4-sulcat8e,  scabridulae,  geniculatim  basifixa3,  apicibus 
conniventes,  antice  et  postice  profunde  sulcata?,  2-loculares, 
vertice  e poris  2 confluentibus  brevissime  2-valvatim  serius 
longitudinaliter  dehiscentes.  Pollen  minute  globosum. 
Ovarium  ovatum,  disco  stipitatum,  sulcatum,  velutino-pi- 
losum,  5-loculare ; ovula  24-30  in  quovis  loculo,  crebre 

3- sei'iatim  axe  centrali  affixa : stylus  subulatus,  erectus,  sub- 
tenuis, 5-sulcatus,  subglaber;  stigma  obsoletum.  Capsula 
(sec.  cl.  Gay)  subrotunda,  grosse  buUata,  coriacea,  velutina, 

4—  5-locularis,  loculicide  dehiscens ; semina  in  quovis  loculo 
3-4,  supeiq)osita,  axi  affixa,  rotundo-pyrifonnia,  subangu- 
lata ; testa  Crustacea : embryo  in  albumine  subtenui  corneo- 
camoso  orthotropus ; cotyledones  plani,  suborbiculares, 
radicula  brevi,  supera. 

Arbor  CMlensis  et  CMhensis^  frondosa,  sempervirens ; folia 
sublanceolata^  glanduloso-serrata^  breviter  petiolata : tlores 
speciosi^  aurantiaci^  majusculi^  solitarii^  axillares^  longis- 
sime  pedunculati. 

1.  Crinodendron  Hoolcerianum^  C.  Gay,  Flor.  Chile,  i.  p.  341  ; 
— Crinodendron  Patagua,  Hook,  {non  Mol.  nec  Cav.)  Dot. 
Misc.  iii.  p.  156,  tab.  100  ; — Arbor  frondosa ; foliis  suboppo- 
sitis  vel  subternis,  lanceolato-oblongis,  utrinque  obtusis  aut 
subacutis,  marginibus  valde  revolutis,  remote  serratis,  dentibus 
longe  glanduloso-mucronatis,  supra  pallide  viridibus,  subtus 
ilavido-glaucis,  in  axillis  nervorum  fasciculato-barbatis, 
nervis  arcuatis  prominentibus,  petiolo  limbo  12-plo  breviore 
costaque  pubescente : floribus  axillaribus,  solitariis,  cum 
pedunculo  apice  incrassato  pubescente  2-3-plo  longiore 
folia  subaequantibus ; sepalis  utrinque  puberulis ; petalis 
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caiTiosulis,  aurantiacis,  glabris,  sepalisque  mox  deciduis ; 
ovario  flavide  tomentoso ; stylo  subulate,  ad  medium  piloso ; 
capsula  ovato-globosa,  majuscula,  grosse  buUata,  tomentosa, 
4-5-sulcata,  4-5-loculari,  apice  breviter  loculicide  dehis- 
cente ; seminibus  in  loculis  3 vel  4,  majusculis ; testa  Crus- 
tacea.— In  Chile  prov.  Valdivia  et  in  insula  Chiloe : v.  s.  in 
herh.  meo^  Mus.  Brit.,  et  Hook.,  Valdivia  (Bridges,  613) ; 
Chiloe  (Capt.  King;  Cuming,  22). 

An  evergreen  tree,  8-16  feet  high,  with  a trunk  8 inches 
in  diameter : leaves  l|-4  inches  long,  5-12  lines  broad,  on  a 
petiole  1^-2  lines  long ; peduncle  Ij-lf  inch  long,  gradu- 
ally thickening  to  the  summit ; sepals  4 lines  long,  3 lines 
broad,  free  and  attached  to  the  margin  of  the  thickened  apex 
of  the  peduncle,  each  with  seven  parallel  nervures ; petals 
9-11  lines  long,  4-5  lines  broad,  including  the  inflected 
margins,  with  three  apical  teeth  1 line  long,  glabrous ; co- 
lumnar disk  1 line  high,  2 lines  in  diam.,  glabrous ; filaments 
3 lines,  anthers  5 lines  long,  scabridly  rugulose ; ovary  3 lines 
long,  2 lines  broad ; style  4-7  lines  long ; capsule  8-10  lines 
in  diameter ; seeds  at  least  2 lines  in  diameter,  attached  to  the 
central  column*. 


Observations  on  some  of  the  Heliotropie^. 

In  the  ‘ Prodromns  ’ of  De  Candolle  we  find  the  order  Borru- 
(jineoi  divided  into  four  distinct  tribes,  the  Cordiece,  Ehretiece, 
Heliotrojnece,  and  Borragece.  Long  before  the  appearance, 
of  that  work,  the  late  Mr.  R.  Brown  had  pointed  out,  in  his 
‘ Prodromns,’  p.  492,  that  the  Cordiece  ought  to  be  held  as  a 
distinct  family,  on  account  of  their  4-fid  style,  and  their  seeds 
without  albumen,  with  plicated  cotyledons — an  opinion  sup- 
ported by  Endlicher  and  Bindley  for  reasons  which  appear 
sufficiently  valid.  Von  Martins  rightly  held  that  the  perfectly 
gynobasic  style,  placed  in  the  middle  of  four  distinct  ovaries, 
entitled  the  Borragece  to  rank  as  a separate  natural  order,  and 
accordingly  he  combined  the  two  remaining  tribes  of  DeCan- 
dolle,  the  Ehretiece  and  Heliotropiece,  in  another  family,  which 
he  designated  with  the  name  of  Ehretiacece.  The  uncertainty 
and  confusion  in  the  distribution  of  the  speeies  in  these  several 
groups  have  in  great  measure  arisen  from  a neglect  to  examine 
the  structure  of  the  fruits  ; it  may,  however,  be  taken  as  a rule 
that  among  the  Avhole  of  them  it  is  essential  that  the  seeds 
should  be  suspended  and  solitary  in  their  respective  cells,  with 

* A representation  of  this  plant,  with  particulars  of  its  floral  structure, 
is  seen  in  Plate  83  A. 
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a superior  radicle.  But  it  is  important  to  notice  that  Gaertner 
distinctly  attributes  to  Bourreria^  and  figures,  a 4-carpellary 
fruit,  with  seeds  having  an  inferior  radicle ; and  Kunth  de- 
scribes his  South- American  species  of  Ehretia  (formed  into 
the  genus  Amerina  by  De  Candolle)  as  having  a unilocular 
ovaiy,  with  four  ovules  attached  to  two  bifid  opposite  parietal 
placentae — stinctures  only  reconcileable  with  Verhenaceoe  : in- 
deed De  Candolle  appeared  so  far  disposed  to  adopt  this  view 
that  he  suggested  the  latter  genus  might  be  allied  to  Tectona. 
Amerina j however,  appears  much  nearer  Gallimrpa^  with 
which  it  agrees  in  its  tubular  persistent  calyx,  its  cylindrical 
5-lobed  corolla,  with  five  exserted  stamens,  the  ovary  and 
seed  being  formed  as  above  indicated,  having  also  an  arbores- 
cent habit  with  opposite  leaves.  The  doubts  that  have  been 
throvvTi  upon  the  truth  of  Kunth’s  observations  concerning 
Amerina  and  of  Gaertner’s  regarding  Bourreria  are  only  in- 
ferences founded  upon  analogy ; but  no  one  has  yet  shown  by 
actual  examination  that  the  statements  of  those  botanists  are 
contrary  to  fact. 

It  is  difficult  to  draw  a line  of  distinctive  characters  between 
the  Ehretiem  and  Heliotropiece : some  have  suggested  a sufffu- 
ticose  habit  in  the  former,  and  a subherbaceous  one  in  the 
latter ; but  these  characters  are  too  variable  to  be  of  use : 
others  have  urged  the  presence  of  albumen  and  a bifid  style  in 
the  former,  and  the  want  of  albumen  with  an  undivided  stigma 
in  the  latter ; but  the  former  character  has  been  denied  to 
Ehretieoe  by  De  Candolle,  and  I have  to  show  the  existence  of 
a deeply  cleft  stigma  in  Heliotropieee.  De  Candolle  places 
Tournejhrtia 'va.  Ehretiem  ] Fresenius,  who  has  elaborated  the 
Brazilian  Borraginem^  ranks  that  genus  in  Heliotropiem^  and 
with  reason.  To  the  latter  tribe  has  also  been  assigned  the 
distinctive  character  of  a scorpioid  spicated  inflorescence ; but 
that  character  is  rendered  nugatory  by  the  presence  of  solitary" 
axillary  flowers  in  Goldenia  and  in  many  species  of  Schleidenia^ 
and  of  several  congested  single  axillary  flowers  in  Tiquilia. 
There  remains,  therefore,  scarcely  a tangible  uniform  character 
that  can  mark  the  limit  between  Ehretiem  and  Heliotropiem. 

In  regard  to  Ehretia  I will  not  venture  to  offer  any  decided 
opinion,  because  I have  had  no  oppoi'flz.iity  of  examining  its 
species ; but  we  are  evidently  much  in  the  dark  concerning 
its  real  structure.  All  authors  agree  in  attributing  to  Ehretia 
a 4-locular  ovary  with  a slender  simply  2-fid  style,  a single 
ovule  suspended  from  the  summit  of  each  cell,  and  a baccate 
fruit  enclosing  a 4-celled  nut,  or  two  nucules,  each  2-celled. 
But  Dr.  Wight,  in  his  ‘ leones,’  in  pi.  1383  obscurely,  and  in 
pi.  1382  distinctly  figures  in  Ehretia  a bifid  style  upon  an  ovavy 
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which  is  1 -locular,  with  two  opposite  bipartite  parietal  placentge, 
each  fork  bearing  a single  ovule,  as  in  ^giphila  and  Amerina. 
If  these  figures  be  correct,  we  must  infer  either  that  these  spe- 
cies cannot  belong  to  Ehretia^  or  that  the  characters  of  the  genus 
have  been  erroneously  defined,  and  the  tribe  itsplf  has  been 
placed  in  a wrong  family.  These  discrepancies  show  that  we 
have  yet  much  to  learn  in  regard  to  the  Ehretiece.  If  we  hold 
Bourreria  still  in  doubt,  as  well  as  Amerina^  for  the  reasons 
liefore  given,  there  will  remain  only  Ehretia  itself  to  represent 
the  tribe;  and  this  offers  so  many  anomalous  characters  that 
DeCandolle  considered  it  must  ultimately  be  divided  into  se- 
veral genera,  of  which  he  traced  the  outlines  in  Bourreria^ 
( 'armona,  Xerodema^  and  Menais.  Xerodema  has  been  shown 
to  be  identical  with  Rhahdia^  a Brazilian  genus  minutely  and 
accurately  described  by  Prof,  von  Martins  in  his  ‘ Nova 
(xenera,’  and  since  figured  by  Sir  Wm.  Hooker  (Icon.  823). 
'I’his  construction,  of  a 1-locular  ovary,  with  two  opposite 
2-lamellar  placentae  bearing  an  ovule  on  each  of  their  reflected 
margins,  and  a fruit  with  four  nucules,  each  with  a longitu- 
dinal open  slit  leading  into  two  cells,  is  quite  at  variance  with 
the  structure  that  has  been  attributed  to  Ehretia  and  its  allied 
genera.  I wflll  offer  some  observations  upon  Rhahdia  and 
Cortesia  under  separate  notices. 

The  following  is  a synopsis  of  the  genera  of  the  Helio- 
tropieoe : — 


1.  Fructus  baccatus;  albumen  distinctum. 

A.  Pyrenae  2,  sing^ae  2-loculares. 

а.  Embryo  rectus;  stamina  inclusa;  stylus  brevis; 

stigma  latum,  breviter  2-lobuiii Toumefortia. 

B.  Pyrenae  4,  singulae  1-loculares. 

б.  Embryo  lunatim  curvatus ; coroUae  laciniae  subu- 

latae ; stamina  inclusa ; stylus  longiusculus ; 

stigma  majusculum,  apice  conico,  piloso Messerschmidtia. 

2.  Fructus  exsuccus ; albumen  distinctum,  aut  nullum. 

C.  Pyrenae  2,  singulae  2-loculares ; stamina  inclusa. 

c.  Stigma  breve,  vix  divisum ; albumen  nullum ....  Hcliophytum. 

d.  Stigma  magnum,  elongatum,  profunde  2-fissum ; 

albumen  distinctum Cochranea. 

r>.  Pyrenae  2,  singulae  2-loculares. 

e.  Stamina  longe  exserta ; stylus  tenuis ; stigma  te- 

nuiter  2-fidum Tiquilia. 

E.  Pyrenae  4,  singulae  1-loculares. 

f.  Antherae  apice  papiUoso  cobaerentes ; stylus  brews 

aut  subnuUus ; stigma  magnum ; flores  interdum 

solitarii  et  axiUares Schleidenia. 

Antherae  glabrae,  oblongae,  liberae ; stylus  medio- 
cris;  stigma  magnum;  flores  in  spicas  longas 

curvatas  terminales,  1-laterales Heliotropium. 

h.  Antherae  glabrae,  globosae,  liberae ; stylus  simplex, 

2-fidus ; flores  axiUares,  solitarii  Coldenta. 
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Pentacarya,  Hook.  & Arn.,  and  Euploca,  Nutt.,  appear  to 
be  foreign  to  this  group.  Piptoclaina^  Don,  differs  little  from 
Heliotropium^  except  in  its  four  broadly  margined  l-celled 
nuts,  frequently  reduced  to  two  by  abortion  ; it  has  five  di.s- 
tinct  sepals  (not  a tubular  5-toothed  calyx,  as  Don  states) ; it 
has  the  habit  of  Coldenia^  but  with  terminal  solitary  spikes. 
Halgarniaj  Gaud.,  also  appears  alien  to  this  group,  because  of 
its  campanular  calyx  and  its  incompletely  2-celled  ovary  with 
two  pairs  of  collateral  ovules  suspended  from  two  semisepti- 
form  placentae.  As  the  genera  Cochranea  and  Messerschmidtia 
hitherto  appear  almost  unknown,  I will  here  define  them  and 
note  their  species. 

Cochranea. 

This  genus,  proposed  by  me  in  1825,  upon  a Chilian  plant, 
was  afterwards  described  as  a variety  of  the  Heliophytum 
stenopdiyllum^  Hook.  & Arn.  It  differs  from  Heliophytum  in 
the  peculiar  habit  of  the  plants  (being  short,  erect,  branching 
shrubs) ; they  have  more  woody  (not  fistulose)  branches, 
which  are  generally  covered  with  numerous  very  fasciculated 
linear  leaves ; the  genus  also  is  remarkable  for  its  very  long 
conical  stigma,  two  or  three  times  the  length  of  the  style,  or 
even  longer,  having  a broad  annular  peltate  enlargement  at 
its  base,  and  cleft  at  the  summit,  generally  halfway  down,  into 
two  narrow  subulate  segments,  which  are  entire,  or  more  rarely 
2-denticulated.  The  fruit  consists  of  two  bilocular  nucules,  as 
in  Heliophytum  • but  they  have  not  the  same  deep  vacuities  on 
the  inner  face,  and  the  seeds  are  enveloped  in  a distinct  albu- 
men. The  inflorescence  is  not  in  long,  solitary  or  geminate 
spikes,  as  in  Heliop>hytum^  but  is  corj-mbosely  branched,  at 
first  in  subglobose  heads,  afterwards  becoming  more  spread. 

Cochranea,  nob. ; — Heliotropium  et  Heliophytum  in  parte 
auct. — Sepala  5,  lanceolata,  erecta,  plus  minusve  pilosa, 
sestivatione  imbricata,  persistentia.  Corolla  hypocrateri- 
formis,  tubo  cylindrico  vel  supra  medium  paulo  infundibuli- 
formi,  fauce  plicis  5 angustato,  sub-5-gono,  nervis  5 crassis 
a medio  loborum  in  angulis  tubi  decurrentibus  et  intra 
faucem  saepe  glandulis  totidem  munitis,  limbo  expanse,  vix 
ad  medium  5-lobato,  lobis  rotundatis  cum  plicis  totidem  alter- 
nantibus,  ajstivatione  valde  imbricatis.  Stamina  5,  inclusa, 
fere  sessilia,  tubi  dimidia  longitudine  : filamenta  brevissima, 
circa  medium  tubi  affixa ; antherm  lanceolatm,  2-lob0e,  mu- 
cronatae,  imo  breviter  auriculatae,  in  sinu  dorsaliter  affixae, 
erectae,  utrinque  rima  laterali  dehiscentes.  Discus  parvus, 
hypogynus,  margine  crenulatus.  Ovarium  hoc  impositum, 

2c2 


19i 


CONTRIBUTIONS  TO  BOTANY. 


subglobosum,  4-sulcatum,  4-loculare,  loculis  ovulo  solitario 
suspense  munitis : stylus  teres,  superne  paulo  incrassatus ; 
stigma  inclusum,  valde  elongatum,  imo  annulo  crasso  cinc- 
tuin,  sursum  attenuatum,  plus  minusve  profunde  2-fissuin, 
laciniis  subulatis,  integris,  vel  2-denticulatls.  Fructus  ex- 
succus,  globosus,  profunde  2-sulcatus,  calyce  persistente  in- 
clusus  ; nuculoe  2,  semiglobosge,  marginibus  rotundatis,  facie 
subplana,  foraminulo  obsolete  incavatfe,  ossege,  singulae  2- 
loculares,  loculis  1-spermis.  Semen  ovatum,  apice  suspen- 
sum  ; integumenta  \ parcum,  carnosum; 

embryo  orthotropus,  cotyledonibus  ovatis,  subcompressis, 
camosulis,  radicula  tereti  ad  sunimum  spectante  duplo  lon- 
gioribus. 

Suffrutices  Chilenses,  dumosi,  odore  balsamico  scatentes^  ra- 
mosi ; ramis  scepe  virgatis,  valde  foliosis ; folia  in  axillis 
alternis  plurima,  fasciculata,  scepius  anguste  lineares^  mar- 
ginibus interdum  valde  revolutis  : panicula  terminalis,  pri- 
mum  subcapitata^  demum  expansa^  valde  ramosa,  ramis  bre- 
viter  divisis  et  spicatijloris ; flores  1-laterales^  sessiles 

ebracteati. 

1.  Cochranea  conferta^  nob.  Trav.  Chile,  ii.  529; — Heliopliytum 
stenophyllum,  var.  rosmarinifolium,  DC.  Prodr.  ix.  552 ; 
Gay^  Chile.,  iv.  456 ; — ramis  strictiusculis,  erectls,  breviter 
pauciramulosis,  in  junioribus  viscoso-pilosulis,  demum 
glabris,  confertissime  imbricatim  foliosis ; foliis  in  axillis 
alternis,  plmamis  et  fasciculatis,  anguste  linearibus,  imo 
spathulatis,  sessilibus,  marginibus  valde  revolutis,  supra 
subrugulosis,  glabris  aut  obsolete  puberulis,  subtus  parce 
rigido-pilosis : paniculis  terminalibus,  corymbosis  ; ramis 
alternis  3^,  spicas  plurimas  altemas  gerentibus ; floribus 
sessilibus,  uniserialibus ; stigmate  stylo  2-plo  longiore,  fere 
ad  medium  2-fido,  laciniis  subulatis,  obtusulis. — In  Chile : 
V.  V.  ad  Cuesta  larga  de  Llaillay ; v.  s.  in  herb,  variis  (Cu- 
ming, 377 ; Bridges,  235)  ; in  herb.  Hook.,  Coquimbo 
(Harvey),  ex  Mus.  Paris.  Chile  (Gray). 

I found  this  plant  in  1822  in  the  province  of  Quillota,  where 
it  is  frequent  upon  the  lofty  hills,  fonning  a bushy  shrub  from 
.3  to  5 feet  in  height.  Its  erect  branches  are  densely  covered 
with  crowded,  imbricated  leaves,  fasciculated  in  the  approxi- 
mated axils ; they  are  14-18  lines  long,  ^ line  broad.  The 
terminal  inflorescenee,  when  fully  developed,  has  a main 
peduncle  1^-2  inches  long,  bractless,  expanding  into  three  or 
four  alternate  branchlets,  9 lines  long,  divided  into  three  or 
four  others  bearing  many  crowded  sessile  flowers  arranged 
unilaterally  in  a spike;  the  sepals  are  Ij  line  long,  obtusely 
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subulate,  glabrous,  with  ciliated  margins ; the  tube  of  the 
corolla  is  2 lines  long,  glabrous,  with  five  glands  in  its  moutli ; 
the  border  is  2^  lines  in  diameter,  white,  with  red  nervures, 
becoming  pink  when  faded ; the  stamens,  half  the  length  of 
the  tube,  reach  its  mouth ; the  ovary  is  4-grooved,  seated  on 
a crenulated  disk ; the  style  is  about  the  same  length ; the 
stigma,  double  that  length,  is  annulated  at  its  base,  conical, 
and  simply  2-fid  to  nearly  its  middle*. 

Var.  auriatlata ; — caulibus  ei’ectis,  rugosis  ; folds  creberrime 
divaricatls,  imbricatim  tectis  ; ramulis  paucis,  fuscis,  granu- 
lato-papillosis ; foliis  in  axillls  approximatls  circiter  10, 
longe  linearibus,  sessilibus,  imo  latioribus  et  subauriculatis, 
marginibus  subsinuatis,  subrevolutis,  supra  glabris : pani- 
cnlis  terminalibus,  corymbosis ; stigmate  stylo  sequilongo, 
apice  3-dentato. — In  Chile  : v.  s.  in  herb.  Hook.  (Lobb,  442). 
A plant  with  the  habit  of  C.  congesta.,  differing  in  its  more 
crowded,  more  divaricated,  longer  leaves.  It  is  probably  a 
distinct  species  intermediate  between  C.  congesta  and  C.  si- 
nuata^  differing  extremely  from  the  latter  in  its  habit,  its  longer, 
nan-ower,  and  more  crowded  leaves.  The  leaves  (generally 
eight  or  ten  in  each  approximated  axil)  are  l|-2  inches  long, 
1 line  broad,  quite  glabrous  above,  with  subsinuated  margins, 
are  minutely  puberulous  or  pulverulent  below,  when  examined 
under  a strong  lens ; the  peduncle  and  its  branches  are  pubes- 
cent ; the  acute-lanceolate  sepals  are  pilose  on  both  sides ; the 
cylindrical  tube  of  the  corolla  is  angular  and  pilose ; the  stigma 
(rather  longer  than  the  style)  is  somewhat  conical,  and  3-den- 
ticulated  at  its  apex.  In  Bridges’s  No.  1838,  refen-ed  by  ])e 
Candolle  to  H.  myosotifolia.!  where  I have  placed  it,  the  stigma 
is  invariably  as  I have  there  described  it;  but  here  it  is  con- 
stantly 3-lobed  or  Imperfectly  4-denticulate,  as  De  Candolle 
mentions.  There  is  probably  some  confusion  in  the  specimens. 

2.  Cochranea  corymbosa.,  n.  sp. ; — -valde  ramosa ; ramis  brun- 
neis,  rugosis  ; ramulis  longis,  adscendentibus,  subflexuosis, 
epidermide  rubente  laxa  rimosa  nitente  vestitis ; foliis  ma- 
joribus  fasciculatis,  late  lanceolatis,  acumine  brevi  obtu- 
sulo,  in  petiolum  longum  imo  dilatatum  senslm  cuneatis, 
planis,  submembranaceis,  tenuissime  nervosis,  utrinque  sub- 
glabris,  rugulosis,  versus  marglnem  et  in  costa  subsca- 
brido-pilosis  : paniculis  in  ramulis  terminalibus,  corymbosis, 
glabris ; pedimculo  longissimo,  compresso,  rubente,  nitido, 
superne  alternatim  et  subremote  ramoso  ; ramulis  apice  bis 

* A drawing  of  this  plant,  with  ample  analytical  details,  is  shown  in 
Plate  53  A. 
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dichotome  divisis,  ultimis  tenerrimis,  unilateraliter  spicati- 
floris  ; floribus  majusculis,  inferioribus  breviter  pedicellatis, 
reliquis  sessilibus  ; sepalis  lanceolatis ; stigmate  stylo  sequi- 
longo,  conico,  fere  ad  basin  2-fisso,  laciniis  subulatis,  ob- 
tusulis. — In  Chile : v.  s.  in  herb.  Mus.  Brit,  et  Hook.^  Co- 
quimbo  (Bridges,  1341). 

This  species  is  at  once  distinguished  from  all  the  others  by 
its  much  larger,  flat,  submembranaceous  leaves.  It  seems  to  be 
a low-growing  shrub  with  ascending  branches,  with  branchlets 
3-4  lines  apart,  which  are  subangular,  subcompressed,  4—6 
inches  long,  with  axils  4-6  lines  apart,  which  are  somewhat 
nodose ; the  leaves  (including  the  petiole,  7 lines  long  and 
1 line  broad)  are  2 inches  long,  3-3|  lines  broad,  the  narrow 
j)etiole  being  somewhat  enlarged  at  its  insertion  upon  the 
node ; within  this,  three  or  four  shorter  leaves  are  fasciculated 
in  each  axil ; they  are  all  nearly  glabrous.  The  terminal 
peduncle  is  4 inches  long,  bearing  at  intervals  of  3 to  9 lines 
several  branches  6-12  lines  long,  each  divided  into  two  uni- 
lateral spikes  1|  inch  long,  bearing  sessile  flowers  2 lines  apart; 
tlie  sepals,  almost  glabrous  outside,  are  pubescent  within  and 
on  the  margins,  are  2 lines  long,  acutely  lanceolate ; the  tube 
of  the  corolla  is  3 lines  long,  \ line  broad,  with  a border  5 lines 
in  diameter ; the  anthers,  1 line  long,  are  inserted  1^  line  above 
the  base ; the  pistil  is  the  length  of  the  sepals,  the  style  being 
rather  longer  than  the  stigma,  and  twice  the  length  of  the 
ovary. 

3.  Cochranea  sinuata^  n.  sp. ; — subdichotome  et  tortuose  ramo- 
sissima,  ramis  ramulisque  glabris,  epidermide  laxa  fusca 
rimosa  vestitis,  junioribus  pilosulis  ; foliis  in  axillis  plurimis, 
fasciculatis,  linearibus,  apice  rotundatis,  imo  in  petiolum 
angustum  longe  spathulatis,  marginibus  undulato-sinuatis, 
saepe  subrevolutis,  submembranaceis,  supra  rugulosis,  in 
nervis  impresso-sulcatis,  obsolete  pilosis,  subtus  palli- 
dioribus,  plus  minusve  cano-pilosis : paniculis  terminahbus, 
subcorymbosis,  alternatim  ramosis,  ramis  geminatim  divisis 
et  spicatifloris  ; stigmate  stylo  paulo  longiore,  imo  annulato, 
conico,  granulatim  viscoso,  ad  medium  2-fisso,  laciniis  2- 
denticulatis. — In  Chile : v.  s.  in  herb,  Mus.  Brit..^  Coquimbo 
(Bridges,  sine  num°.) ; in  herb.  Hook.^  Coquimbo  (Bridges, 
1342). 

This  is  evidently  a low-growing  shrub,  with  erect  branches, 
Avhich,  in  the  lower  portions,  are  nearly  bare  of  leaves,  very 
rough,  with  tortuous  branchlets  again  divided,  the  younger 
ones  being  5 or  6 inches  long.  The  leaves  are  9-14  lines  long 
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(including  a petiole  of  3 lines),  1^-2  lines  broad,  with  very 
sinuous  and  undulated  margins.  The  many  approximated 
floriferous  branchlets  form  a large  corymbose  head : each  ter- 
minal panicle  has  a peduncle  4 lines  long,  with  four  alternate 
branches  3-4  lines  apart,  4 lines  long,  each  divided  into  two 
spikes  1^  inch  long ; the  sepals  are  1 line  long,  oblong,  obtuse, 
pilose  outside ; the  tube  of  the  corolla  is  1^  line  long,  with  a 
border  4 lines  in  diameter ; the  pistil  is  1 line  long,  the  stigma 
being  a little  longer  than  the  style. 

4.  Cochranea  stenophylla ; — Heliophytum  (Heliotropium)  ste- 
nophyllura.  Hook.  & Arn.  Beech.  Voy.  66;  DC.  Prodr.  ix. 
552  ; Gay^  Chile^  iv.  456  ; — caulibus  erectis,  longiuscuhs, 
vix  flexuosis,  subnudis,  nodis  prominulis  ruderatis,  supeme 
valde  ramosis ; ramulis  plurimis,  altematim  approximatis, 
divaricatis,  griseis,  glabris,  paucifoliosis  et  puberulis ; 
foliis  fasciculatis  vel  rarius  solitariis,  llnearibus,  utrinque 
attenuatis,  crassiusculis,  supra  breviter  sparsim  tuberculato- 
pilosis,  subtus  adpresse  hirtulis : paniculis  terminalibus, 
subcorymbosis,  pilosis ; pedunculo  ramos  3-4  alternos  breves 
spicatifloros  gerente;  floribus  majusculis,  crebriter  sessili- 
bus ; stigmate  stylo  gequllongo,  imo  incrassato,  conico,  fere 
ad  basin  2-fido,  laciniis  2-dentatis. — In  Chile : v.  s.  in  herb. 
Mus.  Brit,  et  Hook.,  Coquimbo  (Bridges,  1340). 

These  specimens  have  a somewhat  flexuous  knotty  stem, 
1 foot  long,  above  which  they  throw  out  several  close  ascending 
branches,  4-10  inches  long,  with  several  divaricating  branch- 
lets,  at  distances  of  6-9  lines,  and  about  4 inches  long.  The 
leaves  are  5 lines  long,  | line  broad;  the  terminal  peduncle, 
6-9  lines  long,  bears  three  alternate  short  curving  spikes,  each 
with  about  six  flowers,  aU  forming  a corymbulose  head ; the 
sepals,  1|  line  long,  ^ line  broad,  are  linear,  pilose  on  both 
sides ; the  tube  of  the  corolla  is  2 lines  long,  a little  swollen  in 
the  mouth,  pilose  on  its  angles,  with  a border  4 lines  in  dia- 
meter; the  pistil  is  1^  line  long,  the  stigma  as  long  as  the 
style,  cleft  for  nearly  half  its  length  into  two  obtuse  segments, 
which  are  minutely  2-denticulated  at  their  apex. 

The  original  typical  specimen  is  not  to  be  found  in  the 
Hookerian  herbarium. 

5.  Cochranea  myosotifolia ; — Heliophytum  stenophyUum,  var. 
myosotifohum,  A.  DC.  Prodr.  ix.  552  ; Gay,  Chile,  iv.  456; 
— ramosa,  ramis  subtortuosis,  irregulariter  difiusis,  crebre 
nodosis,  epidermide  rimoso,  griseo  ; ramulis  teretibus,  griseo- 
puberulis ; foliis  in  axiUis  alternis,  plurimis,  fasciculatis, 
linearibus,  imo  paulo  attenuatis,  apice  obtusulis,  utrinque 
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adpresse  scabrido-pilosis,  marginibus  subrevolutls  ; inflores- 
centia  terminali,  pubescente ; pedunculo  2-fido,  in  ramos  di- 
cliotome  spicatifloros  diviso ; floribus  crebriter  sessilibus ; 
stigmate  stylo  brevissimo  8-plo  longiore,  imo  incrassato, 
sursum  acutissime  conico,  ad  medium  2-lisso,  laciniis  sub- 
setaceis. — In  Chile : v.  s.  in  herb.  Mus.  Brit.^  Coquimbo 
(Bridges,  1338). 

This  appears  to  be  a low  straggling  shrab,  with  irregularly 
spreading  branches  covered  with  a glabrous  splitting  epidermis; 
the  lower  ones  are  knotty,  with  prominent  leafless  nodes ; the 
upper  branches  are  terete  and  pubescent,  with  axils  2-6  lines 
apart.  The  leaves  are  8 lines  long,  1 line  broad ; the  peduncle 
of  the  tenninal  inflorescence  is  9 lines  long,  its  branches  3-41ine3 
long,  each  bearing  two  short  spikes,  all  forming  a corymbose 
licad  ; the  sepals  are  2 lines  long,  acutely  linear,  pilose  on 
l)oth  sides;  the  tube  of  the  corolla  is  If  line  long,  somewhat 
larger  about  the  mouth,  and  pilose  outside,  with  a border 
3i  lines  in  diameter,  with  five  radiating,  broad,  coloured 
nervures  ; anthers  1 line  long,  reaching  the  mouth;  pistil 
line  long,  the  ovary,  style,  and  stigma  being  in  the  proportions 
of  3:1:  8. 

6.  Cockranea  jiorida ; — Ileliophytum  floridum,  A.  DC.  Prodr. 
ix.  553  ; — Heliotropium  floridum,  Chile.,  iv.  457  ; — 

e basi  ramosissima,  ramis  subangulatis,  ramulisque  crebris, 
rufescentibus,  glabris ; foliis  linearibus,  obtusis,  imo  angus- 
tissime  spathulatis,  planis  aut  marginibus  vix  revolutis, 
utrinque  subrugidosis,  fere  glabris  aut  versus  margines  ob- 
solete pilosis : paniculis  terminalibus,  corymbosis,  1-3-ra- 
mosis,  ramis  spicatifloris ; floribus  sessilibus,  majusculis  ; 
stigmate  stylo  fere  mquilongo,  imo  annulato,  apice  2-fisso, 
laciniis  2-dentatis. — In  Chile  : v.s.  in  herb.  Hook.,  Coquimbo 
(Cuming,  858  ; Bridges,  sine  nuni°.) ; ex  Mus.  Paris.  (Gay). 

A low-growing  shrub,  with  suberect  or  decumbent  stems, 
with  ascending,  very  approximated  branches,  covered  with  a 
lax,  reddish,  shining  epidermis ; leaves  8-10  lines  long,  1-H 
line  broad,  decurrent  on  a petiole  of  one-fourth  their  length; 
peduncle  of  terminal  inflorescence  1 inch  long;  its  branches,  3 
or  4 lines  apart,  are  bare  at  base,  spicated  imilaterally,  with 
few  sessile  flowers ; the  acutely  lanceolate  sepals,  pilose  on 
both  sides,  are  2^  lines  long ; the  tube  of  the  corolla  is  penta- 
gonous,  glabrous,  3 lines  long,  the  expanded  border  5 lines  in 
diameter ; the  stamens  occupy  the  upper  half  of  the  tube ; the 
pistil  is  24  lines  long ; the  conical  stigma,  annular  at  base,  is 
i left  for  one-third  or  one-fourth  of  its  length  into  two  segments, 


CONTRIBUTIONS  TO  BOTANY. 


199 


2-deiiticiilate  at  their  apex.  In  Bridges’s  specimen  the  flowers 
are  paler  and  smaller,  and  the  leaves  narrower. 

7.  CocJiranea  Tiehecula,  n.  sp. ; — ramosissima,  ramis  griseis, 

creberrime  ramulosis,  ramulis  junioribus  dense  sericeo- 
pubescentibus,  incanis  ; foliis  fasciculatis,  oblongo-linearibus, 
imo  in  petiolum  angustissime  spathulatis,  apice  rotundatis 
ant  obtuse  attenuatis,  carnosulis,  subplanis,  utrinque  incano- 
pilosulis,  eveniis ; panicidis  coiymbosis,  terminalibus,  2-3- 
spicatis ; floribus  majusculis,  1-serialibus ; stigmate  stylo 
6-plo  longiore,  2-fido,  laciniis  2-denticulatis. — In  Chile : 
V.  s.  in  Jierh.  Mus.  Coquimbo  (Bridges,  sine  num°.). 

This  appears  to  be  a bushy  plant,  with  knotted  branches 
3 lines  thick,  divided  at  their  summit  into  numerous  very 
close  leaf-bearing  ramifications,  8-10  inches  long,  with  branch- 
lets  4-6  inches  long ; the  axils  are  3-6  lines  apart ; the  leaves 
8-12  lines  long,  1 line  broad  ; the  terminal  peduncle  is  6 lines 
long,  sometimes  bearing  a single  spike,  2 inches  long,  or  with 
two  or  three  alternate  spicated  branches  3-4  lines  apai-t,  much 
shorter,  bearing  a few  large  flowers  1 line  apart ; calyx  1 line 
long,  cleft  nearly  to  the  base,  where  it  is  shortly  cupuliform, 
with  five  acutely  oblong  segments,  densely  pilose  on  both  sides; 
the  tube  of  the  corolla  1^  line  long,  5-gonous,  somewhat  pilose 
outside,  with  a border  4 lines  in  diameter ; pistil  somewhat 
longer  than  calyx ; stigma  annular  at  base,  six  times  as  long 
as  the  style,  cleft  for  one-third  of  its  length  into  two  broadish 
bidenticulate  segments. 

8.  Gochranea  ericoidea^  n.  sp. ; — ramosissima,  ramis  ramulis- 
que  tenuissimis,  divergentibus,  pallidis,  glabemmis  aut 
molliter  pubendis,  axillis  cupula  brevissima  obtusa  promi- 
nula  foliigera  munitis ; foliis  pluribus,  fasciculatis,  parvis, 
linearibus,  sessilibus,  apice  caUosis,  carnosulis,  enerviis, 
supra  pilis  rigidulis,  imo  tuberculatis  scabridulis,  subtus 
costa  et  marginibus  subrevolutis  scabridule  hirtellis : pani- 
culis  terminalibus,  pilosis,  siepius  geminatim  spicatifloris ; 
floribus  sessilibus,  minoribus  ; stigmate  longissimo,  incluso, 
2-fido,  laciniis  obtusis. — In  Chile : v.  s.  in  herh.  Mus.  Brit, 
et  Hooh.j  Coquimbo  (Bridges,  1339). 

This  appears  to  be  a low  straggling  shrub,  with  very  slender 
divaricating  branches,  having  much  the  habit  of  an  A loysia ; 
the  lower  branches  are  quite  smooth  and  bare ; the  foliiferous 
branchlets  are  very  slender,  scarcely  more  than  line  in 
thickness,  nodose  at  the  axils,  with  a very  short  obtuse  spine, 
produced  by  the  persistent  base  of  the  midrib  of  the  exterior 
leaf : out  of  these  cupular  nodes,  which  are  2-3  lines  apart, 
VOL.  II.  2 D 
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three  or  four  leaves  spring,  which  are  3-5  lines  long : the 
peduncle  is  2-3  lines  long,  with  geminate  or  three  alternate 
spikes  3 lines  apart,  1-1 4 inch  long,  rigidly  and  shortly  pilose; 
the  sessile  flowers  are  1-2  lines  apart ; the  sepals,  | line  long, 
are  connate  at  base  into  a short  cup,  with  oblong  segments, 
callous  at  the  apex,  fleshy,  pale  green,  pilose  on  both  sides ; 
tube  of  corolla  1 line  long,  wider  and  pilose  above,  with  a 
border  2 lines  in  diameter ; pistil  the  length  of  tube  of  corolla, 
with  a subglobose  sulcated  ovary  seated  on  a 10-lobed  disk  ; 
the  stigma,  annular  at  base  and  as  broad  as  the  ovary,  six 
times  as  long  as  the  style,  tapering  to  an  obtuse  point,  cleft 
for  a quarter  of  its  length  into  two  obtuse  segments. 


9.  Cochranea  filifolia,,  n.  sp. ; — ramosissima,  ramis  teretibus, 
nodosis,  epidermide  grisea  rugiflosa  tectis,  striatellis ; ramulis 
altematim  approximatis,  subadscendentibus,  glabris,  juniori- 
bus  papilloso-tomentosis ; foliis  in  axillis,  plurimis,  in- 
aequalibus,  fasciculatis,  rarius  solitariis,  spathulato-lineari- 
bus,  parvis,  crassiusculis,  granuloso-rugosis,  divergentibus  : 
paniculis  floribundis,  in  ramulis  terminalibus,  glanduloso- 
puberulis ; pedunculo  bis  dichotome  diviso,  ramis  ultimis 
tenuibus,  spicatifloris  ; floribus  sub-2-seriatis,  remotiusculis, 
sessilibus ; sepalis  brevibus,  extus  farinaceo-leprosis ; stig- 
mate  imo  lato,  conico,  profunde  2-fido,  laciniis  obtuse 
2-dentatis. — In  Chile : v.  s.  in  herb.  Mus.  Brit,  et  Hook.^ 
Coquimbo  (Bridges,  1343). 

These  specimens  of  Bridges’s  collection,  though  under  the- 
same  number  as  C.  chenopodiacea  in  M.  de  Boissier’s  herba- 
rium, are  specifically  very  distinct  from  it.  The  plant  is 
everywhere  covered  with  a resin-like  minute  granulation ; the 
leaves  are  more  than  twice  the  length  and  nan-ower  than 
those  in  the  species  referred  to  : it  is  somewhat  ericoid  in  its 
habit,  with  the  young  branchlets  terete,  fulvous,  and  rugulose, 
6-8  inches  long,  with  axils  3-4  lines  apart.  The  leaves  are 
3-6  lines  long,  \ line  broad.  The  peduncle  of  the  terminal 
inflorescence  is  f-1  inch  long,  twice  dichotomous,  the  ultimate 
branches  spicated,  2 inches  long,  with  about  eight  rather  large 
sessile  flowers,  3-4  lines  apart,  all  forming  a corymbose  pani- 
cle ; the  sepals  are  | line  long,  obovate,  obtuse,  erect,  fleshy, 
covered  with  whitish  leprous  scales,  glabrous  within  ; the  tube 
of  the  corolla  is  cylindrical,  1 line  long,  the  border  being  3-4 
lines  in  diameter ; the  ovary,  subglobose,  4-grooved,  is  seated 
on  a lobed  disk ; the  stigma  is  six  times  as  long  as  the  very 
short  style,  has  a basal  ring  broader  than  the  ovary,  is  shortly 
conical,  obtuse,  cleft  halfway  into  two  obtuse  2-dentate  seg- 
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ments  : the  fruit,  consisting  of  two  nuts  enclosed  in  the  persis- 
tent calyx,  is  polished  and  glabrous. 

10.  Cochranea  Mspidula,  n.  sp. ; — crebre  ramosissima,  ramis 
subrugoso-striatis,  ramulis  subdivergentibus,  teretibus,  bran- 
neis,  pilosis  ; foliis  fasciculatis,  sessilibus,  spathulato-lineari- 
bus,  obtusis,  marginibus  valde  revolutis,  camosulis,  fusco- 
viridibus,  undique  hispidulis ; paniculis  in  ramulis  termi- 
nalibus,  brevibus,  bis  dichotome  divisis,  pubescentibus ; 
ramis  ultimis  2-seriatim  spicatifloris ; floribus  paucis,  crebris, 
sessihbus ; stigmate  stylo  6-plo  longiore,  apice  2-fido,  laci- 
niis  2-dentatis. — In  Chile  boreali : v.  s.  in  Jierh.  Hook. 
(Lobb,  440). 

This  is  evidently  a low-growing  shrub,  with  extremely 
crowded,  elongated  branchlets,  3-4  lines  apart,  8 or  9 inches 
long,  the  lower  ones  again  branching,  the  upper  ones  simple : 
the  axils  are  3 lines  apart ; the  leaves  are  4-6  lines  long,  | line 
broad.  The  peduncle  of  the  inflorescence  is  6 lines  long,  its 
branches  6 lines  long,  their  ultimate  2-  or  3-spicated  branch- 
lets  being  9 Lines  long ; the  calyx  is  tubular,  cleft  halfway  into 
five  erect  teeth,  is  pubescent  on  both  sides,  1 line  long ; the 
tube  of  the  coroUa  is  1 line  long,  pubescent  outside,  with  a 
border  2 lines  in  diameter ; the  pistil  is  1 line  long ; the  stigma, 
eight  times  the  length  of  the  style,  annular  at  base,  slenderly 
conical,  cleft  for  a quarter  of  its  length  into  two  bidentate 
segments. 

11.  Cochranea  chenopodiacea] — Hehophytum  chenopodiaceum, 
A.  DC.  Prodr.  ix.  553; — Heliotropium  chenopodiaceum. 
Gay,  Chile,  iv.  458 ; — nana,  divaricato-ramosissima,  gla- 
bella ; ramulis  subrigidis,  teretibus,  flavidulis,  junioribus 
obsolete  puberulis  ; axilhs  cupula  prominente  munitis  ; foliis 
fasciculatis,  parvis,  spathulato-hnearibus,  subteretibus,  mar- 
ginibus valde  revolutis,  carnosuhs,  fere  sessilibus,  glabris 
vel  subviscosis : paniculis  terminalibus,  bis  dichotome  di- 
visis, ramis  ultimis  tenuibus,  spicatifloris ; floribus  paucis, 
sessilibus,  pallide  CEeruleis  ; calyce  tubuloso,  5-dentato,  extus 
pilosido ; stigmate  stylo  2-plo  longiore,  apice  obtuso,  breviter 
bifido. — In  Chile : v.  s.  in  herb.  Hook,  ex  Mus.  Paris.,  prov. 
Copiapo,  ad  montes  Arqueros  (Gay). 

This  plant  was  found  by  Gay  in  the  more  northerly  pro- 
vince of  Copiapo,  in  the  silver-mining  district  of  Arqueros, 
and  is  distinct  from  the  plant  I have  referred  to  C.filifolia, 
which  has  been  confounded  with  it.  Gay  says  it  is  a low 
shrub,  not  more  than  a foot  high,  with  many  short  stiff  spread- 
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ing  branches,  which  are  terete,  covered  with  a yellowish, 
shining  epidermis.  The  fasciculated  leaves  are  very  small, 
somewhat  glutinously  rugulose,  1 or  2 lines  long,  scarcely 
i line  broad ; the  terminal  inflorescence  has  its  spicated  branch- 
lets  6 lines  long ; the  calyx  is  broadly  tubular,  1 line  long, 
cano-pubescent  outside,  divided  halfway  into  five  triangular 
teeth ; the  tube  of  the  corolla  is  a trifle  longer  than  the  calyx, 
cyhnch-ical  and  pilose  outside ; the  pistil  is  as  long  as  the  tube 
of  the  corolla ; the  ovary  semiglobose,  seated  upon  the  disk ; 
the  stigma,  annular  at  base,  is  rather  longer  than  the  style, 
conical,  and  divided  at  its  apex  into  two  short  obtuse  segments. 
The  glabrous  fruit  consists  of  two  nucules,  each  2-celled. 


MeSSERSCHM  I DTI  a. 

The  late  Mr.  Robert  Brown  (in  1810)  pointed  out  the  neces- 
sity of  constituting  a distinct  genus  for  those  species  of  Tourne- 
fortia  which  differed  from  all  the  others  in  having  the  border 
of  the  corolla  cleft  into  subulate  lobes,  a baccate  fruit  contain- 
ing four  nucules  (each  unilocular  and  monospermous),  the  seed 
with  a very  cmwed  embryo  and  a superior  radicle  (Prodr. 
p.  496) ; but  he  omitted  giving  a name  to  the  genus.  In  1819 
Romer  and  Schultes  adopted  this  view,  calling  the  genus 
Messer schmidtia^  a name  previously  given  by  Linneeus  to 
those  species  of  Tournefortia  which  have  a fruit  with  two 
nucules,  each  2-celled.  As  such  characters,  according  to  their 
showing,  belonged  to  Tournefortia  proper,  the  Messerschmidtia  ■ 
of  Linnseus  natoally  fell  to  the  ground.  Adopting  it,  there- 
fore, for  the  group  in  question,  they  enumerated  eleven  species, 
all  natives  of  the  N-ew  World,  mostly  climbing  or  subscandent 
plants ; but  it  is  strange  that  among  these  there  appears  only 
one  species  that  answers  to  the  essential  characters  of  their 
own  generic  diagnosis.  G.  Don  (1837),  following  the  same 
train,  amplified  the  species  to  twenty-four,  in  total  disregard 
of  the  distinguishing  featm'es  of  Messerschmidtia^  associating 
with  them  several  belonging  to  Heliojdiytum.  Endlicher  (1838) 
acknowledged  the  genus,  and  gave  it  a tolerably  coiuect  dia- 
gnosis, though  with  some  few  errors.  By  some  authors  the 
name  has  been  applied  to  other  very  different  groups,  selected 
from  Tournefortia ; and  this  has  caused  no  little  confusion. 
DeCandolle,  in  his  elaboration  of  the  Bori-aginece  (in  1845), 
([uite  ignored  Messerschmidtia  as  a genus,  admitting  neither 
that  of  Linnaeus  nor  of  Romer  and  Schultes ; but  he  retained 
this  name,  as  a section,  for  a small  number  of  species  of  Tour- 
nefortia possessing  veiy  different  characters  (Prodr.  ix.  528). 
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Fresenius  (in  1857),  in  Mart.  Flor.  Bras.,  enumerated  twenty- 
six  Brazilian  species  of  Tournefortia,  among  which  are  several 
belonging  to  Messerschmidtia ; but  he  did  not  adopt  this  name, 
even  as  a section,  apparently  unaware  of  the  peculiar  structure 
of  its  fruit : the  species  of  both  these  genera  are  therefore 
indiscriminately  mingled  together  in  that  work.  In  order  to 
clear  away  the  mystification  engendered  by  these  several  dis- 
cordant views,  it  appears  necessary  to  define  the  true  limits  of 
Messerschmidtia  with  greater  accmraey — a task  of  no  great 
difficulty,  as  I have  found  its  characters  constant  in  all  the 
species  I have  examined.  It  may  readily  be  distinguished 
from  Tournefortia  and  Heliophytum  by  its  four  monospermous 
nucules,  in  which  respect,  however,  it  accords  with  Heliotro- 
pium ; but  it  differs  from  all  those  genera  in  the  greater  length 
of  its  naiTOw  acuminated  sepals,  in  the  narrow  segments  of 
the  border  of  its  corolla,  which  are  cleft  to  the  base,  in  the 
hippocrepiform  duplicatm’e  of  its  carjiels,  in  the  depressed 
form  of  its  4-lobed  fruit,  in  the  extreme  curvatime  of  its 
embiyo,  and  generally  in  its  climbing  habit.  Heliophytum 
and  Heliotropium  differ  in  the  very  imbricated  {estivation  of 
the  lobes  of  their  corolla.  In  Tournefortia,  where  the  lobes 
of  the  border  are  not  cleft  to  the  base,  these  are  simply  folded 
together  in  a plicato-valvate  {estivation,  while  the  intermediate 
plicatures  in  the  sinus  of  the  lobes  make  a fornix  over  the 
mouth  of  the  tube.  In  Messerschmidtia  the  extremely  naiTow 
lobes  of  the  border  in  the  bud  are  quite  involute  by  the  rolling 
inwards  of  their  margins,  the  {estivation  being  thus  subvalvate, 
not  by  the  margins,  but  by  the  juxtaposition  of  the  rounded 
inflect^  smlaces  of  the  lobes. 

Messerschmidtia,  R.  & Sch.  (non  Linn.). — Sepala  5,  longe 
linearia,  saspe  setiformia,  erecta,  tubum  corollie  siepe  lequan- 
tia,  persistentia.  Corolla  tubulosa,  tubo  angusto,  plicis  5 
longitudinalibus  sulcato,  cum  angulis  nervigeris,  supra  me- 
dium paululo  inflato,  fauce  constricta,  limbo  ad  basin  5- 
partito,  laciniis  linearibus  vel  anguste  lanceolatis,  stellatim 
expansis,  aestivatione  involutiva.  Stamina  5,  inclusa,  infra 
faucem  fere  sessilia ; filamenta  brevissima,  longe  supra  me- 
dium tubi  orta,  tenuia ; antherce  obconice  oblongm,  tubo  6- 
plo  breviores,  imo  sagittatie,  dorso  ad  sinum  affixie,  apicibus 
mucronatis  pilosulis  circa  stigma  fomicatim  cohajreutes, 
2-loculares,  loculis  collateralibus  rlma  longitudinal!  latera- 
liter  dehiscentibus,  glabrie.  Discus  parvus,  hyjiogynus, 
margine  crenulato.  Ovarium  conico-oblongum,  in  stylum 
gradatlm  angustatum,  disco  insitum,  4-loculare,  loculis  1- 
ovulatis ; ovulo  suspense.  Stylus  longiusculus,  filiformis. 
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stamina  attingens,  glaber,  apice  incrassatus  et  turbinatus ; 
stigma  obtuse  conicum,  4-sulcatum,  pilosum.  Fructus  bac- 
catus,  parce  camosus,  globose  4-gaster,  depressus,  in  medio 
umbilicatns  et  styli  vestigio  notatus ; pyrence  4,  demum  se- 
parabiles,  dorso  convexm,  intus  angulatse,  hippocrepice  pli- 
catse,  caninculatse,  et  bine  primum  cohserentes,  ossese,  inde- 
hiscentes,  1-loculares,  l-spermse : semen  hippocrepice  cnr- 
vatum  ; integumentum  tenue ; albumen  parcum,  carnosum  ; 
embryo  conformis,  cotyledonibus  ovato-oblongis,  foliaceis, 
incumbenter  arcuatis,  radicula  supera  ad  stylum  spectante 
6-plo  longioribus. 

SutFrutices  Americani,  phrumque  Brasilienses,  scepius  sub- 
scandentes;  ramis  tenuibus,  scepe  Jistulosis ; folia  alterna^ 
petiolaiUj  oblonga^  Integra^  glabra^  aut  adpresse  pilosa : in- 
florescentia  axillaris  et  terminalis,  divaricatim  vel  dichotome 
ramosa^  ramis  ultimis  spicatifloris,  apice  recurvatis ; flores 
parvij  1-lateraleSj  crebri,  sessiles  aut  brevissime  pedunculati, 
ebracteati. 


* Panicalae  axillares  et  subterminales. 

1.  Messerschmidtia  subulata,  Gardn.Lond.  Joum.Bot.  i.532; — 
Tournefortia  Gardneri,  A.  DC.  Prodr.  ix.  526;  Fresen.  in 
Mart.  FI.  Bras.  xix.  p.  54 ; — Tournefortia  lanceolata,  Fres. 
1.  c.  p.  55 ; — scandens,  ramulis  teneribus,  fistulosis,  pilosius- 
culis  ; foliis  oblongo-lanceolatis,  acuminatis,  imo  rotundatis, 
subraembranaceis,  utrinque  rugulosis  et  sparse  adpresso- 
villosulis  ; petiolo  pilosulo,  limbo  12-plo  breviore  : paniculis 
axillaribus  et  terminalibus,  pubescentibus,  brevibus,  crebre 
alternatim  ramosis  et  spicatifloris ; sepalis  lobisque  corollte 
longe  subulatis  ; baccis  4-gastris. — In  Brasilia : v.  v.  prov. 
Rio  de  Janeiro  (Jiumjuba,  Botafogo,  et  Rio  Cumprido) ; 
V.  s.  Tejuco  (Gardner,  175). 

A slender  climbing  plant,  frequent  in  the  neighbourhood  of 
Rio  de  Janeiro : its  long  slender  branches  are  ^ line  thick, 
with  axils  about  2 inches  apaid ; leaves  2-3|  inches  long, 
9-14  lines  broad,  on  a slender  petiole  2-3  lines  long ; panicle 
4 inch  long,  branching  from  the  base  with  three  or  four  alter- 
nate curving  branches  -g  line  apart,  each  6 lines  long,  with 
about  twelve  sessile  flowers  closely  uniserial  on  the  upperside; 
sepals  2 lines  long,  | line  broad  at  base,  setifonn,  ciliate  on 
margins ; tube  of  corolla  2 lines  long,  pilose  outside,  a little 
swollen  below  the  mouth  ; segments  patent,  very  narrow,  with 
inflected  margins  3 j lines  long ; stamens  cohering  in  the  mouth 
by  their  barbated  summits  ; style  long,  slender,  swollen  above, 
with  an  annular  ring  terminated  by  a conical  pilose  apex ; 
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fruit  baccate,  4-lobed,  depressed,  with  four  nuts,  as  in  the 
generic  diagnosis. 

2.  Messerschmidtia  Martii,  nob. ; — Toumefortia  Martii,  Fresen. 
in  Mart.  FI.  Bras.  xix.  p.  55 ; — subscandens,  ramis  teretibus, 
subglabris,  in  junioribus  sparse  pilosulis ; foliis  oblongis, 
imo  rotundatis,  gradatim  angustatis,  acutis,  membranaceis, 
supra  densius,  subtus  sparse  strigoso-pilosis,  pilis  e tuberculis 
albis  et  adpressis ; petiolo  tenuissimo,  pilosulo,  limbo  8-plo 
breviore : paniculis  axiUaribus,  laxis,  bis  dichotomis  aut 
subpentastachyis,  ramis  subcompressis,  valde  divaricatis, 
pubescentibus,  ultimis  spicatifloris ; floribus  sessilibus, 
1-serialibus,  puberulis. — In  Brasilia,  prov.  Bahia  et  Espirito 
Santo : v.  s.  in  herh.  meo  (Rio  Ilheos,  Mart.). 

A plant  10-20  feet  high,  with  scandent  or  weak  straggling 
branches  scarcely  a line  in  thickness,  with  axils  6-9  lines 
apart ; leaves  2-3^  inches  long,  1-1  f inch  broad,  on  a very 
slender  petiole  2^-3  lines  long ; peduncle  8 lines  long,  with 
two  divaricating  arms  5 lines  long,  each  bearing  two  or  three 
floriferous  spikes  1|  inch  long,  with  about  ten  or  twelve  some- 
what distant  flowers ; sepals  1^  line  long ; tube  of  corolla 
2 lines  long,  swollen  below  the  mouth,  segments  nan-ow, 
1 line  long,  with  introflected  margins ; anthers  cohering  by 
their  barbated  summits ; ovary  glabrous,  subglobular,  dis- 
tinctly 4-lobed ; style  swollen  at  its  apex  by  a crenulated 
annular  ring ; stigma  short,  conical  and  papillose. 

3.  Messerschmidtia  Organensis,  nob. ; — scandens,  ramis  pen- 
dentibus,  flexuosis,  fistulosis,  angulato-compressis,  glaber- 
rimis ; foliis  oblongis,  imo  rotundatis,  acute  acuminatis, 
membranaceis,  utrinque  glaberrimis,  marginibus  subrevo- 
lutis ; petiolo  glabro,  canahculato,  limbo  8-plo  breviore ; 
axillis  plerisque  floriferis : panicuhs  supra-axillaribus,  foliis 
paulo  longioribus,  glaberrimis,  longe  et  tenuiter  peduncu- 
latis,  ebracteatis,  altematim  ramosis,  ramis  laxis,  tenuibus, 
spicatifloris ; floribus  remotiuscuhs,  breviter  pedicellatis ; 
sepalis  et  lobis  coroUas  longe  subulatis. — In  Brasilia,  prov. 
Rio  de  Janeiro  : v.  v.  ad  Imbuliy  in  montibus  Organensibus. 
I found  this  very  distinct  species  in  1838,  growing  in  virgin 

forests.  The  axils  are  1:^1 1 inch  apart ; the  leaves  are  2^-3 
inches  long,  10-13  lines  broad,  on  a petiole  4-5  lines  long. 
The  panicles  are  always  supra-axillary,  2^-3  inehes  long,  com- 
pletely glabrous,  on  a slender  naked  peduncle  1-1^  i^ch  long, 
bearing  eight  or  ten  alternate  slender  patent  spicated  branches 
6-9  lines  long.  The  terminal  panicle  is  pyramidal,  6 inches 
long,  and  compound,  consisting  of  a great  many  alternate 


206 


CONTRIBUTIONS  TO  BOTANY. 


branches  like  the  axillary  panicles,  but  without  leaves : the 
uniserial  flowers  are  1^-2  lines  apart,  each  on  a pedicel  ^ line 
long ; the  sepals  are  1 line  long,  glabrous,  with  ciliated  mar- 
gins ; the  tube  of  the  corolla  2 hues  long,  its  segments  1 hne 
long ; the  anthers  cohere  by  their  papillose  summits ; the  style 
is  slender,  enlarged  at  its  summit,  and  terminated  by  an  oval, 
obtuse,  pilose  stigma. 

4.  Messersclimidtia  Blanchetii^  nob. ; Touimefortia  Blanchetii, 
A.  DC.  Prodr.  ix.  524 ; Fresen.  in  Mart.  FI.  Bras.  xix.  52 ; 
— scandens,  ramis  teretibus,  adpresse  sericeis  ; foliis  ovatis, 
acutissime  acuminatis,  imo  obtusis,  membranaceis,  utrinque 
pilosis,  subtus  pallidioribus,  nervis  parum  distinctis,  petiolo 
limbo  10-plo  breviore : paniculis  axillaribus  et  terminalibus, 
divaricato-dichotomis,  subfen'ugineo-pubescentibus ; flori- 
bus  in  ramis  ultimis  spicatim  sessilibus,  remotiuscuhs  ; se- 
palis  lanceolatis,  acuminatis,  tubo  corollse  sericege  dimidio 
brevioribus ; limbi  lobis  anguste  linearibus. — In  Bahia 
(Blanchet,  1914)  {non  vidi). 

A species  much  resembling  M.  Salzmanni.  Leaves  2^-3 
inches  long,  20-24  lines  broad,  on  a petiole  4 lines  long  ; 
flowers  3 lines  long. 

5.  Messersclimidtia  salicifolia,  Gardn.  Lond.  Jour.  Bot.  i.  181 ; 
— Toumefortia  salicifolia,  DC.  Prodr.  ix.  531 ; Fresen.  in 
Mart.  FI.  Bras.  xix.  p.  55 ; — scandens,  ramis  flstulosis, 
angulato-compressis,  subflexuosis,  molliter  patenter  pilosis  ; 
foliis  oblongo-lanceolatis,  lanceolatisve,  imo  obtusis,  a medio 
sensim  acuminatis,  supra  molliter  pilosulis,  subtus  ferru- 
gineo-glaucis,  tomentoso-villosulis,  marginibus  ciliatis ; pe- 
tiolo patenter,  femigineo-villoso,  limbo  12-plo  breviore : 
paniculis  axillaribus  et  terminalibus,  folio  longioribus  et 
suboppositis,  bis  dichotome  geniculatim  divisis,  ramis  alter- 
natim  ramosis  et  spicatifloris,  villosis ; floribus  remotius- 
culis,  sessilibus  ; sepahs  lobisque  corollie  acutissimis  ; drupis 
4-gastris,  pilosis. — In  Brasilia  ad  Bio  de  Janeiro : v.  v.  et  s. 
i\Iorro  de  Flamengo  (Gardner,  n.  81). 

A climbing  plant,  not  uncommon  in  the  neighbourhood  of 
Bio  de  Janeiro,  with  branches  1-1^  line  thick,  geniculately 
flexuose  at  the  axils,  which  are  about  1 inch  apart ; the  leaves 
are  2-4  inches  long,  5-18  lines  broad,  on  a petiole  2-3  lines 
long.  The  panicle,  2 inches  long  and  broad,  has  a peduncle 
6 lines  long,  its  primary  very  divaricated  branches  4 lines 
long,  the  secondary  branchlets  3 lines  long,  each  bearing  two 
or  three  spikes  6-9  lines  long,  with  about  ten  to  fifteen  sessile 
flowers  I line  apart ; sepals  1 line  long,  clothed  with  long 
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hairs  upon  raised  tubercles ; tube  of  corolla  1 line  long,  with 
segments  of  equal  length ; anthers  cohering  in  the  mouth  by 
their  acuminated  papillose  summits ; style  glabrous,  with  a 
turbinated  fringed  summit,  crowned  by  a short,  oblong,  pilose 
stigma. 

6.  Messerschmidtia  Vauthieri,  nob. ; — Tournefortia  Vauthieri, 
DC.  Prodr.  ix.  526 ; Fresen.  in  Mart.  FI.  Bras.  xix.  55 ; — 
scandens  ?,  glaberrima,  ramis  angulato-sulcatis ; foliis  ellip- 
ticis,  acuminatis,  imo  obtusis,  petiolatis : paniculis  axillari- 
bus,  ferrugineo-subvelutinis,  foHo  dimidio  brevioribus ; se- 
palis  coroUaeque  lobis  subulatis,  tubo  subvelutino  dimidio 
brevioribus. — In  Brasilia,  in  montibus  Organensibus  {non 
vidi). 

From  the  above  brief  character,  this  species  differs  from 
M.  Organensis  in  its  always  axillary  panicles,  of  only  half 
their  length,  and  which  are  ferruginously  velutinous ; its 
leaves,  somewhat  smaller,  have  a comparatively  longer  petiole; 
and  the  flowers  are  pubescent.  It  is  said  to  be  near  M.  macro- 
loba,  but  I have  seen  neither  of  them.  Its  leaves  are  stated  to 
be  2^  inches  long,  8-12  lines  broad,  on  a petiole  3-5  Lines  long ; 
the  corolla  is  2 lines  long. 

7.  Messerschmidtia  jlorihunda,  G.  Don,  Diet.  iv.  370; — Tour- 
nefortia floribunda,  H.  B.  K.  iii.  79  ; Rom.  (&  Sch.  Syst.  iv. 
541 ; DC.  Prodr.  ix.  527  {non  Fresen.  in  Mart.  FI. Bras.  xix. 
51) ; — scandens,  ramis  teretibus,  cano-tomentosis  ; foliis  ob- 
longis  aut  ovato-oblongis,  acuminatis,  imo  rotundatis,  supra 
tenuissime  pubescentibus,  subtus  cano-tomentosis ; petiolo 
teretiusculo,  cano-tomentoso : paniculis  axillaribus,  dicho- 
tome  multifidis,  cano-tomentosis ; spicis  20-24,  fihformibus, 
diffusis  ; floribus  unilateralibus,  distantibus ; sepahs  corollae- 
que  lobis  acuminato-subulatis ; drupis  glabris,  4-gastris. — 
In  Cumana  {non  vidi). 

Kunth  does  not  state  the  length  of  the  inflorescence  or  the 
size  of  the  leaves ; but  their  petioles  are  said  to  be  3 or  4 lines 
long.  Fresenius  has  confounded  with  this  species  the  M.mem- 
branacea,  Gardn.,  which  is  a very  different  plant. 

8.  Messerschmidtia  macroloba — Tournefortia  macroloba,  DC. 
Prodr.  ix.  527 ; Fresen.  in  Mart.  FI.  Bras.  xix.  p.  55 ; — 
scandens  ?,  glaberrima,  ramis  teretibus,  supeme  obtuse  an- 
gulatis ; fohis  eUiptico-lanceolatis,  longe  acuminatis,  imo 
subobtusis ; petiolo  limbo  12-plo  breviore : paniculis  axil- 
laribus et  terminalibus,  puberulis,  folio  multo  brevioribus ; 
sepalis  lineari-lanceolatis,  corollse  tubo  dimidio  brevioribus, 
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corollse  lobis  subulatis,  patentibus,  tubum  sequantibus. — In 
Brasilia,  Rio  de  Janeiro  (Lotscby)  {non  vidi). 

Leaves  4-5  inches  long,  ineh  broad,  on  a petiole  3-4  lines 
long.  It  is  remarkable  for  the  extreme  length  of  the  lobes  of 
the  border  of  the  eorolla. 

9.  Messerschmidtia  vicina,  nob. ; — ramis  teretibus,  rugosis, 

lignosis  ; ramulis  subcompressis,  angulato-sulcatis,  juniori- 
bus  pallidis,  glabris ; foliis  oblongis,  imo  obtusis,  apiee 
acuminatis,  submembranaceis,  supra  sparse  scabridulis, 
rigide  adpresso  pilosis,  pilis  brevibus  e tuberculis  majusculis 
albis  enatis,  subtus  pallidioribus,  rugoso-punctatis,  glabris, 
costa  tantum  subpilosa;  petiolo  supra  piano,  scabridulo, 
limbo  12-18-plo  breviore  : racemis  axillaribus,  subglabris, 
geniculatim  flexuosis ; ramulis  alternis,  3-4,  gracilibus ; 
floribus  remotiusculis,  parvis,  sessilibus ; baccis  glabris,  4- 
gastris. — Iii  Brasilia : v.  s.  in  herb.  Mus.  PenSdo,  Rio 

S.  Francisco  (Gardn.  1362). 

The  leaves  are  3-4|  inches  long,  IJ-l^  inch  broad,  on  a 
petiole  3 lines  long ; peduncle  of  infloreseence  bare,  9 lines 
long,  genieulated  at  the  axils  of  the  alternate  branches,  which 
are  5-6  lines  apart,  and  2^  diminishing  to  1 inch  long ; sepals 
very  narrow,  1 line  long. 

10.  Messerschmidtia  ramijlora^  nob. ; — scandens,  ramis  laxe 
ramulosis,  ramulis  pendentibus,  fistulosis,  compressis,  sul- 
catis,  subglabris ; foliis  oblongis,  vix  lanceolatis,  imo  aeutis 
aut  subobtusis,  apiee  acuminatis,  nervis  tenen-imis  utrinquc 
immersis,  glaberrimis,  nisi  in  costa  parce  puberula,  fusco- 
viridibus,  opace  rugulosis,  concoloribus ; petiolo  tenui,  su- 
perne  tomentoso,' limbo  8-plo  breviore  : paniculis  axillaribus, 
multiramosis,  folium  excedentibus,brevissimepubescentibus; 
pedunculo  petiolo  3-plo  longiore;  ramis  plurimis,  alternis, 
longiusculis,  simplicibus  aut  2-fidis,  uniserialiter  spicatis  ; 
floribus  remotiuseulis,  breviter  pedicellatis  ; sepalis  corollm- 
que  lobis  longe  subulatis. — In  Brasilia  ; v.  s.  in  herb.  Mus. 
Brit..!  Rio  Parahybuna,  prov.  Minas  Geraes  (Gardner, 
5037). 

The  axils  are  | inch  apart ; the  leaves  2|-3  j inches  long, 
1-1^  inch  broad,  on  a petiole  5 lines  long ; each  axil  is  flori- 
ferous.  The  panicle  is  inches  long,  upon  a bare  pe- 

duncle 1-1-^  inch  long,  with  many  alternate  branches  3 lines 
apart,  1-2^  inches  long,  often  bearing  a small  leaflet  at  the  base ; 
flowers  1 -serial,  1-2  lines  apart,  slightly  pubescent ; sepals 
1^  line  long ; tube  of  corolla  l|-2  lines  long,  below  glabrous, 
segments  1 line  long ; anthers  cohering  by  their  barbate  sum- 
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mits  ; ovary,  style,  and  stigma  1^  line  long,  glabrous ; style  four 
times  the  length  of  the  ovary,  turbinate  at  its  summit,  with  a 
fringed  margin,  supporting  a pilose  ovate  stigma  one-tenth  of 
its  length. 

11.  Messer schmidtia  valga,  noh.r, — ramis  teretibus,  lignosis, 
lenticellatis,  ramulis  striateUis ; foliis  ovato-oblongis,  imo 
obtusis  aut  in  petiolum  acutiuscule  decuiTcntibus,  apice  sub- 
acuminatis,  submembranaceis,  utrinque  pilis  brevibus  e 
tuberculis  sparsim  adpresse  strigosis,  supra  nervis  tenuibus 
nigris  immersis,  subtus  paulo  prominulis,  livide  glaucis ; 
petiolo  superne  sulcato,  pilosulo,  limbo  5-6-plo  breviore : 
paniculis  axillaribus,  folium  ^quantibus,  parce  pilosis, 
pedunculo  petiolo  aequilongo ; rachi  brevi,  flexuosa,  divari- 
catim  bis  dichotoma,  aut  tristachya ; ramis  rigidulis,  spicati- 
floris ; floribus  1-serialibus,  remotiusculis ; sepalis  corollae- 
que  lobis  longissime  subulatis,  valde  pilosis. — In  Brasilia  : 
V.  s.  in  herh.  Mus.  Brit.^  Maceio  (Gardn.  1363). 

Its  axils  are  | inch  apart ; the  leaves  are  2:f-2|  inches  long, 
Ij-l^  inch  broad,  on  a petiole  5 lines  long;  peduncle  of 
inflorescence  9 lines  long,  its  two  branches  4 lines  long,  the 
spicate  branches,  slightly  curved.  If  inch  long ; the  flowers 
1^  line  apart;  pedicels  \ line  long;  sepals  IJ  hne  long;  tube 
of  corolla  If  Hne,  the  segments  Ij  line  long;  anthers  very 
short,  cohering  by  their  apices  in  the  mouth  of  the  tube ; pistil 
14  Hne  long;  style  six  times  as  long  as  the  stigma. 

12.  Messerschmidtia  minuta\ — Tournefortia  Bert,  in 

DC.  Prodr.  ix.  527  ; — scandens?,  ramis  virgatis,  junioribus 
minute  pubenilis ; foliis  anguste  lanceolatis,  obtusis,  sca- 
bridis,  petiolatis  : paniculis  axillaribus,  conjugatim  ramosis, 
ramis  spicatifloris ; floribus  remotis ; sepaHs  lanceolatis, 
acutis ; corollse  tubo  medio  coarctato,  limbi  lobis  lanceolato- 
acuminatissimis  ; di'upis  4-gastris. — In  Jamaica  {non  vidi). 

Leaves  1|  inch  long,  3 lines  broad. 

**  Paniculae  in  ramis  aut  in  ramulis  terminales. 

13.  Messerschmidtia  microphylla.,  nob. ; — Toumefoidia  micro- 
phylla,  Desv.  in  Ham.  Prodr.  p.  24  {non  Bert.) ; DC.  Prodr. 
ix.  528 ; — Tournefortia  lucida,  Desf.  Cat.  Hort.  Par.  p.  397 
{non  Desv.)  ; — subscandens  ?,  undique  glabendma,  ramulis 
tenuissimis,  teretibus,  lenticellatis ; foliis  parvis,  obovatis, 
imo  rotimdatis,  a medio  gradatim  angustioribus,  apice  valde 
obtusis,  submucronulatis,  crassiuscuHs,  obscuris,  utrinque 
rugulosis ; petiolo  tenui,  limbo  6-plo  breviore : paniculis  in 
ramulis  terminalibus,  suboppositifoliis,  breviter  puberuHs, 
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bis  dichotome  divisis  aut  simplicioribus ; ramulis  spicati- 
floris,  filiformibus ; floribus  minutis ; sepalis  corollseque 
lobis  longe  subulatis,  puberalis. — In  AntiUis : v.  s.  in  herh. 
Mus.  Brit.j  ins.  Cruz  (Van  Rohr). 

This  appears  to  be  a slend.er  plant,  with  somewhat  trailing 
branches  ^ line  thick,  with  axils  4-6  lines  apart;  leaves 
7-11  lines  long,  5-6  lines  broad,  on  a petiole  1^-2  lines  long ; 
the  peduncle  of  the  inflorescence  is  3 lines  long,  its  two 
branches  2 lines  long,  the  spicated  branchlets  6-12  lines  long; 
the  flowers  1 ^ line  long,  on  a pedicel  \ line  long ; the  sepals 
somewhat  shorter  than  the  tube  of  the  corolla,  and  its  lobes 
the  same  length  as  theirs. 

14.  Messerschmidtia  volubilisj  Rom.  & Sch.  Syst.  iv.  541 ; 
Don,  Diet.  iv.  370 ; — Tournefortia  volubilis,  Linn.  Sp.  201 
{non  R.  P.)  ; DC.  {in parte)  Prodr.  ix.  523  ; Lam.  Diet. 
V.  358,  tab.  95.  fig.  2 {non  1 nee  3) ; Oaertn.  Fr.  i.  365, 
tab.  76.  fig.  2 ; Fresen.  {in  parte)  in  Mart.  FI.  Bras.  xix. 
53 ; — scandens,  ramulis  tenuissimis,  fistulosis,  rufo-pubes- 
centibus ; foliis  parvis,  lanceolato-oblongis  lanceolatisve, 
acutis,  laste  viridibus,  utrinque  scabridule  rugulosis,  supra 
laxe  pilosis  vel  subglabris,  subtus  adpresse  puberulis ; pe- 
tiolo  pubemlo,  tenui,  hinbo  6-plo  breviore  : paniculis  ssepius 
terminalibus,  subpuberulis,  bis  vel  ter  dichotome  divisis ; 
ramis  tenemmis,  valde  divaricatis,  spicatifloris ; floribus 
breviter  pedicellatis,  parvis ; sepalis  laciniisque  corolla 
lanceolato-subulatis ; drupis  4-gastri-globosis,  centro  de- 
pressis,  glabris,  subdiaphanis,  4-maculatis. — In  AntiUis : 
V.  s.  in  herh.  Mus.  Brit,  (ex  hb.  Miller.). 

This  very  slender  species  is  probably  confined  entirely  to 
the  Antilles ; but  many  plants  assigned  to  it  should  be  ex- 
cluded: Gardner’s  No.  1785,  from  Ceard,  referred  here  by 
Prof.  A.  DeCandolle,  is  M.  Salzmanni ; and  others  included 
by  Prof.  Fresenius  should  in  like  manner  be  rejected, — for 
instance,  var.  hirsuta^  from  Bahia  (Blanchet),  and  others  from 
Rio  de  Janeiro  (Schott,  4939)  (d.  1595).  Its  branches  are 
scarcely  more  than-  ^ line  in  thickness,  with  axils  6-7  lines 
apart ; the  leaves  are  12-15  fines  long,  5-6  lines  broad,  on  a 
petiole  2 lines  long ; the  peduncle  is  3 fines  long,  the  primary 
and  secondary  branches  3 lines,  the  ultimate  spikes  12-15  lines 
long.  In  Gaertner’s  figure  the  position  of  the  nucule  is  re- 
versed: the  radicle  of  the  embryo  ought  to  point  to  the 
summit. 

15.  Messerschmidtia  velutina,  G.  Don,  Diet.  iv.  370 ; — Tourne- 
fortia velutina,  H.  B.  K.  379,  tab.  201 ; DC.  Prodr.  ix.  524 ; 


CONTRIBUTIONS  TO  BOTANY. 


211 


— scandens,  ramis  teretibus,  cano-tomentosis ; foliis  ovato- 
oblongis,  obtusule  acuminatis,  imo  rotundatis  aut  acutiiis- 
culis,  crassis,  utrinque  lanato-tomentosis,  subtus  albidis ; 
petiolo  cano-tomentoso,  limbo  6-plo  breviore : paniculis  ter- 
minalibus,  dichotomis ; ramis  plrndmis,  subalternis,  diffuse 
divaricatis,  spicatifloris,  cano-tomentosis  ; floribus  imilate- 
ralibus,  remotiusculis ; sepalis  lanceolatis,  pubescentibus ; 
drupis  hispidulis,  4-gastris. — In  Mexico,  prope  Acapulco 
(non  vidi). 

Axils  |-1  inch  apart ; leaves  3-3j  inches  long,  13-16  lines 
broad,  on  a petiole  6-7  lines  long.  The  terminal  panicle  is 
diffusely  divided  into  about  ten  unilateral  spikes,  4-5  lines 
apart,  each  about  3 inches  long,  with  sessile  flowers  1-2  lines 
apart. 

16.  Messer schmidtia  spigelUjlora,  nob. ; — Toumefortia  spigel- 
Igeflora,  A.  DC.  Prodr.  ix.  525  ; — scandens,  ramis  teneribus, 
teretibus,  fistulosis,  patenter  rufulo-pilosis ; foliis  elliptico- 
oblongis,  acuminatis,  acute  mucronulatis,  imo  obtusis,  mem- 
branaceis,  utrinque  albo-tuberculatis  et  sparse  adpresso- 
pilosis,  supra  fusco-,  subtus  paUide  viridulis,  nervis  tenuibus 
obscuris;  petiolo  dense  piloso,  limbo  12-15-plo  breviore: 
panicula  terminali,  longiuscula,  laxe  3-4-chotome  divisa, 
geniculatim  flexuosa,  dense  pilosa,  ramis  ultimis  curvulis, 
spicatifloris  ; floribus  crebre  1-seriatis,  pilosis ; sepalis  lobis- 
que  coroUas  acutissime  subulatis. — In  Guiana  Britannica : 
V.  s.  in  herh.  meo  (Schomb.  749). 

A climbing  plant,  with  slender  branches  line  thick,  with 
axils  1 inch  apart;  leaves  3-3|  inches  long,  lj-l|^  inch  broad, 
on  a petiole  3 lines  long  ; panicle  5 inches  long  and  broad,  with 
geniculated  conjugated  divisions  widely  spreading,  three  times 
dichotomously  divided ; peduncle  1 inch  long ; primary  branches 
6-20  lines,  secondary  9 lines,  spicated  branches  1|  inch  long ; 
sepals  1|-  line  long,  tube  of  coroUa  narrow,  straight,  3 lines 
long,  lobes  of  border  1 line  long ; anthers  included,  cohering  at 
their  summits ; style  elongated,  turbinately  thickened  at  its 
apex,  and  surmounted  by  a rather  long,  obtuse,  pilose  stigma. 

17.  Messerschmidtia  memhranacea^  Gardn.  Lond.  Journ.  Bot. 
i.  181 ; — Toumefortia  membranacea,  DC.  Prodr.  ix.  530 ; — 
Toumefoitia  floribunda,  Fresen.  (non  H.  B.  K.)  in  Mart.  FI. 
Bras.  xix.  p.  54 ; — scandens,  ramis  compressis,  flexuosis, 
subfistulosis,  femigineo-tomentosis ; foliis  ovato-oblongis, 
imo  rotundatis  aut  subcordatis,  apice  acutis  et  breviter  mu- 
cronatis,  supra  pilis  brevibus  rigide  adpressis  incanis  crebre 
tectis,  subtus  pallidioribus,  densius  velutinis,  in  nervis  costa- 
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que  flavido-tomentosis ; petiolo  tomentoso,  limbo  5-6-plo 
breviore  : paniculis  axillaribus  et  terminalibus,  flavo-tomen- 
tosis,  bis  dichotome  geniculatim  divisis,  ramis  ultimis  spi- 
catifloris ; floribus  1-seriatis,  crebre  sessilibus ; sepalis  la- 
ciniisque  corollge  valde  subulatis,  tubo  superne  inflato  ; drupis 
4-gastris,  glabris. — In  Brasilia : v.  v.  in  prov.  Bio  de 
Janeiro,  ad  Botofogo ; v.  s.  in  herb,  variis,  ex  eodem  loco 
(Gardn.  82). 

Prof.  Fresenius  makes  this  plant  identical  with  Kunth’s 
Tournefortia  floribunda,  which  does  not  belong  to  Messer- 
schmidtia ; it  differs  in  its  compressed  flexuous  subfistulose 
branches,  its  acute  (not  acuminated)  leaves,  covered  with  short 
rigid  hairs  (not  slenderly  pubescent  nor  cano-tomentose  be- 
neath) ; it  differs  also  in  its  longer  style  and  stigma.  In  Kunth’s 
plant  the  drupe  is  globular,  containing  four  globose  nucules. 
In  this  species  the  flattened  branches  are  1|  line  broad,  with 
axils  1-2^  inches  apart;  the  leaves  are  2|  inches  long,  1^-1| 
inch  broad,  on  a petiole  4-6  lines  long ; the  panicle,  widely 
expanded,  is  4 inches  long,  on  a peduncle  6 lines  long;  primary 
and  secondary  branches  9 lines  long,  tertiary  spicated,  3-6 
lines  apart,  each  9-18  lines  long;  sepals  \ line  long;  tube  of 
corolla  less  than  1 line  long,  the  rest  all  conformable  to  the 
generic  character;  di'upes  glabrous*. 

18.  Messerschmidtia  Salzmanni.,  nob. ; — Tournefortia  Salz- 
manni,  D G.  Prodr.  ix.  524 ; Fresen.  in  Mart.  FI.  Bras.  xix. 
p.  51 ; — scandens,  ramis  teretibus,  fistulosis,  subflexuosis, 
simplicibus  aut  breviter  ramulosis,  flavide  aut  ferrugineo- 
tomentosis,  axillis  subnodosis  ; foliis  oblongo-lanceolatis  vel 
lanceolatis,  sensim  acuminatis,  imo  rotundatis,  supra  pilis 
brevibus  velutino-tomentosis,  subtus  pallidioribus,  ferrugineo- 
tomentosis ; petiolo  superne  canaliculato,  dense  ferrugineo- 
pubescente,  limbo  9-10-plo  breviore : paniculis  in  ramulis 
alaribus  terminalibus,  flavo  vel  ferrugineo-tomentosis,  bis 
' dichotome  divaricato-divisis,  ramis  conjugatis  vel  simplicibus, 
ultimis  spicatifloris ; floribus  remotiusculis,  brevissime  pe- 
dicellatis ; sepalis  laciniisque  corollae  longe  subulatis. — In 
Brasilia,  prov.  Bahia  (Blanche!,  3787-3789,  et  Claussen, 
412-419) ; V.  s.  in  herb,  meo,  Ceard  (Gardner,  1785) ; in  herb. 
Mus.  Brit..,  Bahia  (Luschnatt). 

A plant  with  long  tortuous  scandent  branches,  with  axils 
|-2  inches  apart;  leaves  2^-3^  inches  long,  I-I5  inch  broad, 
on  a petiole  3-4  lines  long ; peduncle  of  inflorescence  5 lines, 

* A drawing  of  this  plant,  with  sectional  detafls  to  show  the  generic 
structure,  is  given  in  Plate  53  B. 
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two  primary  divaricating  branches  6 lines  long,  bearing  five 
alternate  floriferous  spikes  3 lines  apart,  12-20  lines  long ; 
sepals  I line,  tube  of  corolla  1^  line,  segments  1 line  long  ; an- 
thers included,  cohering  by  their  summits ; ovary  glabrous ; 
style  slender,  incrassated  at  the  apex,  and  surhiounted  by  a 
pilose  eUiptical  stigma;  drupes  much  depressed,  deeply  4- 
lobed,  1^  line  in  diameter,  glabrous,  the  nucules  incurved, 
dorsally  tuberculated. 

***  Paniculaa  terminales  et  subpyramidatae. 

19.  Messerschmidtia  candidula^  nob. ; — Tournefortia  sericea, 
DC.  (non  Vafd)  Prodr.  ix.  524;  Fresen.  in  Mart.  FI.  Bras. 
xix.  54 ; — scandens,  ramulis  rectiuscule  elongatis,  teretibus, 
subfistulosis,  moUiter  cano-tomentosis ; foliis  ovatis,  brevis- 
sime  acutis,  imo  rotundatis  aut  subcordatis,  supra  dense 
viridibus,  nigulosis,  sparse  molliter  sericeo-viUosis,  in  nervis 
sulcatis,  subtus  dense  albo-lanato-tomentosis ; petiolo  tomen- 
toso,  limbo  20-plo  breviore : panicula  terminali,  anguste 
pyramidata,  albo-tomentosa,  altematim  breviter  ramosa, 
cum  ramulis  brevissimis  et  approximatis,  paucifloris  ; flori- 
bus  minusculis,  crebris,  obsolete  pedicellatis ; sepalis  corol- 
Ijeque  laciniis  lineari-setaceis,  pubeseentibus,  tubo  imo  gla- 
bro,  supeme  densissime  villoso ; drupis  depresso-globosis, 
4-gastris,  pilosis. — In  Brasilia : v.  s.  in  herh.  meo^  Ceara 
(Gardn.  1078). 

This  plant  has  been  referred  to  the  Tournefortia  sericea  of 
Vahl,  a species  from  the  Antilles,  known  only  from  his  short 
description.  It  difiers  from  it  in  its  leaves  not  being  glabrous 
above,  and  being  nearly  sessile,  in  its  much  denser  terminal  and 
pyi’amidal  inflorescence  (not  axillary  and  dichotomously  di- 
vided). Its  branches  are  nearly  straight  and  simple,  1^  line 
thick,  with  axils  |-1^  i^^ch  apart ; the  leaves  are  l|-2  inches 
long,  1-1 1 inch  broad,  on  a petiole  scarcely  more  than  1 Line 
in  length.  The  terminal  inflorescence  is  not  pedunculated, 
2^  inches  long,  1 inch  broad,  consisting  of  many  alternate 
branches  1-2  lines  apart,  each  with  very  crowded  short  flori- 
ferous branchlets  2—4  lines  long ; flowers  on  very  short  pedi- 
cels, crowded ; sepals  1^  line  long ; tube  of  corolla  1^  line  long, 
lobes  of  border  ^ line  long ; anthers  cohering  at  their  apex  ; 
the  style,  thickened  at  the  summit,  including  the  stigma,  is 
I line  long ; the  drupe  in  its  structure  quite  conforms  to  the 
generic  character. 

20.  Messerschmidtia  villosa,  nob. ; — Tournefortia  viUosa,  DC. 
Prodr.  ix.  524 ; Fresen.  in  Mart.  FI.  Bras.  xix.  p.  52 ; — 
ramis  teretibus,  hirsutissimis ; foliis  ovatis,  acuminatis. 
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supra  sparse  pilosis,  subtus  conferte  fulvo-sericeo-villosissi- 
misjpetiolatis  : paniculis  terminalibus,  divaricato-dicbotomis, 
aut  in  ramis  axillaribus  1-foliosis,  divaricato-dicbotomis, 
fulvo-bu'sutissimis ; sepalis  laciniisque  corollse  longe  subu- 
latis,  viUosis,  tubi  apice  villosissimo. — In  Babia  (Blancbet, 
215,  821,  1151,  2202)  {non  vidi). 

Tbe  leaves  are  lf-2f  Indies  long,  1-1^  inch  broad,  on  a 
petiole  3 lines  long ; sepals  2 lines  long ; tube  of  corolla  3 lines 
long. 

21.  Messerschmidtia  subsessilis,  Don,  Diet.  iv.  370; — Toume- 
fortia  subsessibs,  Cham. Linn.  viii.  119 ; DC.  Prodr.  ix.  521 ; 
Fresen.  in  Mart.  FI.  Bras.  xix.  p.  53 ; — scandens,  ramulis 
tenuiter  rectiusculis,teretibus,rigidule  ferrugineo-tomentosis ; 
foliis  cbvergentibus,  elongato-obovatis,  acute  acuminatis, 
iino  subrotundatis,  utrinque  ruguloso-punctatis,  e tuberculis 
sparsim  adpresse  pilosis,  nervis  supra  impressis,  subtus  cos- 
taque  prominulis  fulvo-pilosis  ; petiolo  tenui,  rufo-piloso, 
limbo  15-plo  breviore : panicula  terminali,  subpyramidata, 
alternatim  breviter  laxe  ramosa,  ramis  inferioribus  rufo- 
pilosis,  imo  pluribracteatis,  superne  ramulos  4 altemos  spi- 
catifloros  ebracteatos  gerentibus,  superioribus  cum  ramulis 
conjugatis  floriferis,  aut  simpliciter  spicatifloris ; floribus 
pedicellatis ; sepalis  corollgeque  laciniis  longe  subulatis, 
pilosulis,  tubo  fauce  contracta. — In  Brasilia : v.  s.  in  herb. 
Mus.  Brit.,  Pernambuco  (Gardn.  1076). 

Tbe  above  plant  agrees  with  Cbamisso’s  description  of  this 
species  : it  is  nearly  allied  to  M.  Pohlii.  Tbe  slender  branches' 
have  tbe  axils  6-9  bnes  apart;  tbe  leaves  are  2-2|  inches 
long,  11-14  lines  broad,  on  a petiole  2 bnes  long.  Tbe  ter- 
minal inflorescence-  is  3 inches  long ; the  alternate  branches, 
2-4  bnes  apart,  are  about  an  inch  long ; the  pedicels  are  ^ bne 
long ; tbe  sepals  1 bne  long ; the  tube  of  tbe  corolla  1 j,  the 
segments  | bne  long. 

22.  Messerschmidtia  Pohlii,  nob. ; — Tournefortia  Pohlii, 

in  Mart.  FI.  Bras.  xix.  p.  52 ; — scandens,  ramis  subcom- 
pressis,  fistulosis,  rufo-pilosis ; foliis  ovatis  vel  oblongis, 
acute  acuminatis,  imo  rotundatis,  supra  tomentosis,  nervis 
flavo-pubescentibus,  subtus  rufescenti-tomentoso-velutinis ; 
petiolo  tomentoso,  limbo  10-plo  breviore : panicula  termi- 
nab,  pyramidata,  alternatim  divaricato-ramosa,  ramis  sim- 
pbeibus  et  spicatifloris,  aut  iteram  brevissime  ramulosis, 
ramo  inferiore  ssepe  1-foboloso ; floribus  sessibbus,  dense  vil- 
losis  ; sepalis  corofljeque  laciniis  longe  subidatis ; drupis  4- 
gastris,  glabris. — In  Brasilia  : in  herb.  Imp.  Vindob.  (Pobl, 
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3535) : V.  s.  in  herb.  Mus.  Brit.,  mont.  Orffanens.  ad  Imbuhy 
(Gardn.  546). 

A very  distinct  species,  having  straight  elongated  branches, 
with  axils  1^  inch  apart ; leaves  1|-3|  inches  long,  |-2  inches 
broad,  on  a rather  stout  petiole  2-3  lines  long ; the  terminal 
panicle  is  6 inches  long  in  flower,  8 inches  long  in  fruit,  with 
twenty  to  tvventy-four  alternate  patent  branches  4-6  lines 
apart,  1-2  inches  long,  diminishing  upwards,  bare  at  base,  the 
lower  ones  again  branched,  the  upper  ones  simply  spicate ; 
flowers  1 line  apart ; sepals  rather  fleshy,  very  pilose  on  both 
sides,  Ij  line  long ; tube  of  corolla  fleshy,  contracted  in  the 
middle,  1|-  line  long,  its  segments  |-1  line  long ; anthers 
cohering  in  the  mouth  by  their  scabrid  summits ; ovary  and 
style  equal,  glabrous ; stigma  short,  conical,  pilose,  sub- 
2-lobed. 


On  the  Geneea  Coetesia  and  Ehabdia. 

COETESIA. 

This  genus  was  established  by  Cavanilles,  in  1797,  upon  a 
plant  collected  by  Louis  Nde  in  his  overland  jommey  from 
Chile  to  Buenos  Ayres.  His  account  of  this  little-known 
plant  is  upon  the  whole  correct ; but,  as  there  are  some  points 
of  structure  unnoticed  by  him,  I will  here  add  the  results  of 
my  own  observations  made  from  the  living  plant  in  1825.  I 
found  two  species — one  in  dry  desert  rtacts  in  the  neighbour- 
hood of  Mendoza,  the  other  fifty  miles  to  the  eastward,  in 
saline  marshy  ground,  which  is  that  described  and  figured  by 
Cavanilles.  This  genus  has  been  rightly  placed  in  the  Ehre- 
tiacece^  with  which  it  accords  in  its  tubular  calyx,  exserted 
stamens,  bifid  style,  and  baccate  fruit : it  approaches  Tourne- 
fortia  in  its  baccate  2-pyrenous  fniit,  each  nut  being  2-celled ; 
but  it  differs  in  its  sohtary  flowers,  in  the  singular  appendages 
found  between  the  calyx  and  corolla,  in  the  absence  of  a 
hypogynous  disk,  in  its  long  bifid  style,  and  in  its  persistent 
campanular  calyx.  The  following  is  an  amended  character  of 
the  genus,  from  my  own  observations. 

Coetesia,  Cav. — Calyx  tubulosus,  camosus,  extus  pilosus, 
intus  densissime  sericeo-villosus,  ore  dentibus  10-15  tereti- 
bus  obtusulis  subinaequalibus  glabiis  paulo  divaricatis  cum 
membranis  brevibus  inteijectis  donatus,  demum  subcam- 
panulatim  dilatatus  et  persistens.  Appendices  circa  5-10 
inter  calycem  et  corollam  positse,  squamiformes,  inaequales, 
membranaceae,  ovatae,  utiinque  pilose,  longe  unguiculatte, 
VOL.  II.  2 F 
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quorum  1 vel  2 calycem  paulo  superant,  unguibus  fili- 
formibus  extus  pilosis,  aut  interdum  omnes  brevissirnge  et 
ideo  inter  pilos  facile  invisse.  Corolla  tubulosa,  glabra, 
inembranacea,  tubo  calycem  paulo  superante,  medio  vel 
sub  faucem  angustato,  limbo  ad  basin  5-partito,  laciniis 
gequalibus,  oblongis,  apice  rotundatis,  subexpansis,  gestiva- 
tione  (cum  uno  axi  remoto  exteriore)  imbricatis.  Stamina  5, 
laciniis  altema ; Jilamenta  imo  dilatata,  superne  teretia  et 
flexuosa,  infra  faucem  enata,  et  cum  costas  totidem  promi- 
nentes  continua,  paido  aut  longe  exserta,  erectiuscula,  jesti- 
vatione  induplicato-inflexa  : antlierm  oblon^se,  obtusae,  imo 
breviter  divaricatae,  introrsas,  in  sinu  dorsali  affixae,  oscilla- 
tori^,  2-loculares,  loculis  ad  connectivum  latum  collatera- 
liter  affixis,  rima  sublaterali  dehiscentibus.  Discus  nullus. 
Ovarium  superum,  pyriforme,  imo  turbinato-stipitatum,  e 
toro  depresso  ortum,  subsulcatum,  semiseptis  2 incompletis 
e parietibus  oppositis  protrusis,  mox  divaricatim  bifidis, 
marginibus  singulatim  ovulum  ambientibus  et  dein  ex- 
pansis,  septa  2 parallela  incompleta  formantibus,  bine 
pseudo-4-loculare ; ovula  paulo  sub  apicem  suspensa ; gy- 
nohasis  seu  columella  centralis  septis  intermedia,  mem- 
branacea,  imo  ad  apicem  protensa,  libera,  demum  ad  pyrenas 
adlnerens.  Stylus  elongatus,  teres,  fere  ad  medium  2-fidus, 
ramis  divaricatis,  apice  reflexis,  *stivatione  recurvatis ; 
stigmata  clavata,  tubatim  dilatata,  rugulosa.  Drupa  ob- 
ovata,  pericarpio  subsicco,  calyce  cupulari  semicincta,  glabra, 
nitida,  2-pyrena,  pyrenis  plano-convexis,  osseis,  2-locula- 
ribus,  intus  sub  apicem  marginibus  utrinque  late  lamellatim 
inflexis  et  bine  in  angulo  sic  abscondito  foramine  lineari  pro 
vasorum  introitu  perforatis ; semen  in  loculis  solitare,  funi- 
culo  laminiformi  suspensum ; integumentum  externum  al- 
bidum,  opacum,  tenuiter  papyraceum,  raphe  tenui  longi- 
tudinal! angulo  intemo  signatum ; integumentum  internum 
valde  membranaceum,  subpellucidum,  imo  chalaza  parva 
inconspicua  notatum  ; albumen  tenuissimum,  in  forma  mem- 
brame  distinctum ; embryo  oblongo-fusiformis,  carnosus, 
cotyledonibus  2,  interdum  3,  plano-convexis,  radicula  conica 
ad  summum  spectante  continuis  et  3-plo  longioribus. 

Suffi’utices  humiles  in  provinciis  Argentinis  locis  salitrosis  in- 
colij  scabriy  rugosi^  valde  ramosi ; folia  alterna^  sessilia, 
cuneato-oblonga^  apice  profunde  ^-dentata,  crassa,  enervia, 
pilis  rigidis  e tuberculis  majusculis  albo-crystallinis  undique 
scabra : flores  axillares  aut  revera  in  ramis  novellis  termu- 
naleSj  solitarii^  breviter  pedicellati. 

1.  Cortesia  cuneata,  Cav.  Icon.  iv.  53,  tab.  377 ; Lam.  Diet. 
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Suppl.  ii.  364,  tab.  921 ; DC.  Prodr.  ix.  512  ; — sufFruticosa, 
e basi  ramosa,  ramis  adscendentibus,  ramulisque  tenuibus, 
subvirgatis,  glabris,  substi'iatis ; foliis  alternis,  sessilibus, 
imo  longe  cuneatis,  apice  latioribus  et  3-dentatis,  dentibus 
sequalibus,  acutis,  majusculis,  lateralibus  incurvatim  arrectis, 
mediano  recurvatim  deflexo,  crasso-coriaceis,  enerviis,  supra 
glabris,  opacis,  subtus  tuberculis  crjstallinis  setigeris  sca- 
bridis,  sessilibus,  e basi  refractis  ; floribus  solitariis,  pedicel- 
latis,  ssepius  terminalibus,  rarius  axillaribus ; calyce  extus 
hispido-pubescente,  intus  densissime  albido-sericeo-piloso, 
ore  dentibus  12-15  munito ; appendicibus  5,  quarum  1-2 
tubum  sequaut ; corolla  glabra,  tubo  in  media  angustiore, 
limbo  expanso,  usque  ad  basin  5-partito,  lobis  ovato-oblongis, 
rotundatis  ; filamentis  imo  dilatatis,  paulo  sub  faucem  affixis, 
longe  exsertis  j antheris  oscillatoriis ; ovario  glabro,  imo 
distincte  stipitato ; stylo  2-fido,  ramis  divaricatis  dimidio 
brevioribus  ; stigmatibus  subcapitatis,  glanduloso-rugosis  ; 
drupa  nigra,  nitida,  calyce  cupuliformi  semivestita. — In 
prov.  Mendozse  ad  Corocorto,  et  alios  locos  in  humidulis 
salitrosis : v.  v.  et  s.  in  herb,  meo  et  Hooh.^  he.  ciV.  (Gillies) ; 
in  prov.  Santiago  del  Estero,  in  salitrosis  (Tweedie,  1157). 

I found  this  plant  growing  near  Corocorto,  a village  130 
miles  east  of  Mendoza,  in  a swampy  saline  district,  where  it 
attains  a height  of  4 or  5 feet ; it  is  much  branched,  with 
straightish,  rather  spreading  or  ascending  branchlets,  which 
are  polished,  glabrous,  of  a reddish  colour,  slender  and  sub- 
striated.  The  axils  are  3-5  lines  apart ; the  leaves  9-15  lines 
long,  5 lines  broad  across  the  three  lobes,  2 lines  broad  imme- 
diately below  them,  thence  tapering  to  the  base ; they  are 
scabrid  beneath,  with  large  conical  white  crystalhne  tubercles, 
that  bear  on  their  apex  a short  rigid  hair ; the  solitary  flowers 
are  axillary,  on  a pedicel  3 lines  long ; the  tube  of  the  calyx 
(3  lines  long)  has  from  twelve  to  fifteen  erect  terete  teeth, 
^-1  line  long,  connected  at  their  base  by  a short  plicated 
membrane  : the  five  appendices  form  a simple  whorl  round  the 
base  of  the  corolla ; one  or  two  of  them  are  spathulate  upon 
an  elongated  slender  claw  2-3  lines  long  and  | line  broad  at 
the  apex ; the  others  are  sessile,  setiform,  1 line  long,  all  seri- 
ceously  pilose  outside,  smooth  inside ; the  tube  of  the  corolla 
is  3|-  lines  long,  the  lobes  of  the  border  are  1|  line  long,  1 line 
broad ; the  filaments,  fixed  just  within  the  mouth,  are  2 lines 
long ; the  lower  part  of  the  style  is  3 lines  long,  its  branches 
2 lines  long ; the  drupe  is  ovoid,  with  a thin  coriaceous  cover- 
ing having  a saline  taste,  is  6 lines  long,  5 lines  broad,  half- 
enclosed  within  the  cupular  cup  of  the  persistent  calyx  ; the  two 
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plano-convex  nucules  are  4 lines  long,  3 lines  broad,  liard  and 
osseous,  each  with  two  distinct  cells  with  foraminal  aper- 
tures as  above  described,  each  cell  containing  an  appended  seed 
covered  by  its  colourless  integuments ; the  embryo,  enveloped 
in  an  extremely  thin  albumen,  has  two  (sometimes  three) 
equal  cotyledons,  which  are  three  times  the  length  of  the 
conical  superior  radicle*. 

2.  Cortesia  microphylla,  n.  sp. ; — sufiruticosa,  humilis,  e basi 
ramosa,  ramis  imo  toruloso-tortuosis,  ramulosis,  ramulis 
brevibus,  subflexuosis,  angulatis,  divaricatis,  glabrls ; foliis 
minoribus,  sessilibus,  imo  anguste  spathulatis,  canaliculatis, 
apice  dilatatis  et  3-dentatis,  dentibus  acutis,  mediano  re- 
curvo,  lateralibus  arrectis,  apicibus  tuberculo  setifero  spinu- 
losis, supra  subglabris,  subtus  tuberculis  crystallinis  setigeris 
exasperatis,  carnosulis,  enerviis,  horizontaliter  patentibus ; 
floribus  e ramulis  novellis  axillaribus  2-4-foliolosis  solitariis 
et  semper  terminalibus ; calyce  hispido-pubescente,  intus 
densissime  sericeo,  ore  dentibus  10,  acutis,  intus  planis,  extus 
carinatis,  mucronatis,  alternis  paulo  brevioribus ; appendi- 
culis  10,  breviuscidis,  setiformibus,  vUlosis,  in  verticillo 
coroUse  basin  cingentibus ; corolla  membranacea,  glabra, 
tubo  cylindi'ico,  calycem  sequante,  lobis  oblongis,  rotundatis, 
suberectis,  staminibus  medio  tulii  aflfixis,  paulo  exsertis ; 
stylo  his  longiore,  ramis  recurvis ; dnipa  subglobosa,  calyce 
ampliato  lateraliter  fisso  semivestita. — Circa  Mendozam,  in 
desertam  sahtrosam  : v.  v. 

This  is  a shrub  of  much  smaller  dimensions  and  of  low  - 
straggling  growth,  collected  at  a place  called  the  “ Plumerillas,” 
in  the  Travesia  not  far  from  Mendoza : it  is  somewhat  prostrate, 
with  several  tortuous  spreading  branches,  from  9 inches  to  a 
foot  long ; the  younger  branches  are  cinereous,  very  rough, 
and  more  flexuous  than  in  the  preceding  species ; the  leaves 
are  less  than  half  the  size  of  those  of  the  other  species,  more 
shortly  cuneated,  horizontally  spreading ; its  flowers  are  never 
axillary,  always  terminal  upon  short  axillary  branches  1 inch 
long,  furnished  with  from  two  to  fom’  small  leaves ; the  axils 
are  much  closer,  only  1 or  2 lines  apart.  The  leaves  ordina- 
rily are  3 lines  (rarely  5 lines)  long,  2 lines  broad  across  the 
lateral  teeth,  ^ line  broad  immediately  below  them,  and  thenee 
linear  to  the  base.  The  pedicel  of  the  teiminal  solitary  flower 
is  very  short ; the  calyx  (Including  the  teeth  ^-1  line  long)  is 
3 lines  in  length,  the  teeth  being  of  a long  triangular  form, 
flat  inside,  without  any  intervening  membranes ; the  tube  of 

* A dra-wing  of  this  species,  with  analytical  figures,  is  given  in 
Plate  83  B. 
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the  corolla  is  3-4  lines  long,  the  lobes  of  the  border  2 lines 
long,  1 line  broad ; the  filaments,  dilated  in  the  lower  moiety, 
are  fixed  in  the  middle  of  the  tube,  3 lines  long,  and  therefore 
but  little  exserted ; the  ovary  is  1 line  in  diameter,  supported 
on  a narrow  stipitate  support  | line  long ; the  lower  portion  of 
the  style  is  3 lines  long,  its  branches  2 lines  long ; the  ten 
appendices  (nearly  equal  in  size,  setiform,  1 line  long)  form 
an  annular  fringe  round  the  base  of  the  corolla.  The  drupe  is 
more  globular  than  in  the  preceding  species,  and  the  persistent 
calyx,  which  half  encloses  it,  is  split  on  one  side  to  the  base. 

Khabdia. 

This  genus  was  founded  by  Von  Martins,  in  1826,  upon  a 
Brazilian  plant  which  he  described  and  figured  in  his  Nov. 
Gen.  ii.  136,  tab.  195 ; he  placed  it  in  EJiretiaceoi^  where  also 
it  has  been  arranged  by  De  Candolle  and  other  botanists. 
Fresenius,  in  his  memoir  published  thii-ty-one  years  aftei-wards 
in  the  ‘ Flora  Brasiliensis,’  absolutely  ignored  the  peculiar 
seminal  structure,  which  had  been  so  well  described  by  Von 
Martins.  His  diagnosis  of  Rhahdia  is  very  short  and  unac- 
countably incomplete ; he  merely  regarded  it  as  an  aberrant 
genus  between  Heliotropiem  and  Cordiacece.  My  own  obser- 
vations fully  confirm  the  accm-acy  of  the  peculiar  struc- 
tm-e  of  the  fruit  and  seed  as  it  is  minutely  described  in  the 
work  of  Von  Martins.  The  placentation  of  the  ovary  is  like 
that  of  Amerina ; that  is  to  say,  it  is  imilocular,  with  two  op- 
posite parietal  divisions,  which  project  inwards  towards  the 
centre,  where  they  do  not  meet,  but  are  bifidly  spread  and 
turned  backwards,  each  margin  having  a single  ovule  near  its 
margin.  The  fruit  is  a succulent  drupe  containing  four  nucules, 
evidently  at  first  combined  together  in  pairs,  and  afterwards 
free ; upon  one  margin  only  of  each  nucule,  always  on  the 
contiguous  side  of  each  pair,  there  is  seen  a fungous  longitu- 
dinal line,  which  penetrates  the  cell  through  an  open  corre- 
sponding slit ; and  upon  this  fungous  line  the  single  seed  is 
attached,  at  a small  spot  halfway  between  the  middle  and  the 
summit : this  fungous  line  seems  to  be  a part  of  the  central 
columella  seen  in  the  ovary.  The  seed  is  long,  pointed  at  both 
extremities,  and  on  its  outer  integument  a line  of  raphe  is  seen 
running  from  the  point  of  its  attachment  to  a small  chalaza  at 
the  base ; its  embryo,  enveloped  in  solid  albumen,  has  a small 
superior  radicle  and  two  oblong  foliaceous  cotyledons,  with 
their  face  turned  to  the  centre  of  the  fruit.  One  important 
part  of  this  structure  is  the  axile  column,  or,  as  some  woidd 
call  it,  the  gynobase,  although  it  is  in  the  form  of  a spindle- 
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shaped  vesicular  membranaceous  tube,  originating  at  its  base 
in  the  extremely  small  torus,  and  terminating  at  its  summit  in 
continuity  with  the  persistent  style,  where  it  also  unites  with 
the  pericarpial  covering  of  the  fruit ; it  has  four  distinct  longi- 
tudinal cords  or  bundles  of  spiral  threads  terminating  below  the 
style,  some  of  which  adhere  to  the  fungous  lines  seen  upon  the 
nucules ; this  tube  touches  the  smooth  ventral  faces  of  the 
nuts,  without  absolutely  adliering  to  them ; there  is  no  trace 
of  any  basal  gynobasic  attachment  of  the  nuts,  which  do  not 
even  touch  the  torus. 

It  has  been  already  noticed  {supra,  p.  192)  that  this  struc- 
ture cannot  be  reconciled  either  with  the  Heliotropiacece  or 
with  Ehretiacece.  under  the  conditions  hitherto  supposed  to 
exist.  The  reality  of  the  organization  above  described  is, 
however,  unquestionable,  being  clearly  illustrated  by  Von 
Martins  in  the  work  referred  to,  in  like  manner  depicted  by 
Dr.  Wight  (Icon.  1385)  and  by  Sir  Win.  Hooker  (Icon.  823). 
In  searching  for  a parallel  structure,  we  naturally  come  upon 
the  Hydrophyllaeem,  with  which  Rliabdia  agrees  in  having  a 
deeply  5-cleft  calyx,  a campanula!'  corolla  with  a 5-lobed 
border,  five  equal  subexserted  stamens  affixed  near  the  bottom 
of  the  tube  of  the  corolla,  2-lobed  anthers,  a simple  style 
with  a 2-lobed  stigma,  a superior  1-celled  ovary  with  a parietal 
placentation,  as  before  explained,  and  albuminous  seeds  en- 
closing an  embryo  with  a superior  radicle : but  here  the  ana- 
logy ceases  ; for  it  differs  in  its  suffruticose  virgate  growth,  the 
stems  crowded  with  simple,  almost  sessile  leaves,  the  want  of 
scales  in  the  tube  of  the  corolla,  and  in  the  totally  different 
structure  of  the  fruit. 

In  regard  to  its  real  affinity,  it  is  clear  that  the  peculiar 
placentation  just  deS'cribed  would  remove  it  far  from  the  Ehre- 
tiacece, under  the  supposition  that  the  carpical  structure  of  the 
latter  accorded  with  the  rule  that  has  been  hitherto  imder- 
stood  : but  it  is  quite  otherwise  ; for  a more  searching  exami- 
nation into  the  structoe  of  Ehretia  and  its  congeners  has 
revealed  the  fact,  which  I shall  be  able  to  demonstrate,  that 
there  is  little  difference  in  their  placentation  from  that  of 
Rhabdia  and  Cortesia.  Consequently  Rhabdia  will  still  re- 
main a member  of  this  family. 

There  is,  however,  a wide  distinction  between  Ehretiacece 
and  Borraginacece  {Borragece  of  De  Candolle),  the  latter  of 
which  ought  certainly  to  stand  as  a family  distinct  from  all  the 
tribes  associated  with  them  in  the  ‘ Prodi'omus,’  because  they 
differ  essentially  in  the  peculiar  gynobasic  disposition  of  the 
carpels.  By  adopting  as  a basis  of  arrangement  the  various 
modes  of  organization  of  thv  carpels,  the  Hydrophyllacece 
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would  still  occupy  the  place  assigned  to  them  by  De  Can- 
dolle; but  if  we  transpose  the  Polemoniacew,  Convolvulacece ^ 
and  Erycibece  (all  with  an  inferior  radicle)  to  a more  suitable 
position,  a more  satisfactory  arrangement  will  be  attained. 
The  EhretiacecR  osculate  with  the  Bori-aginecB^  and  approach 
the  Heliotropiece  in  their  distinct  carpels  and  simple  style. 
Though  it  may  be  impossible  to  express  the  relative  degrees 
of  affinity  of  these  several  groups  in  a lineal  series,  the  follow- 
ing would  be  a nearer  approach  to  it  than  any  hitherto  pro- 
posed. Thus  we  should  have — Cyrtandracece^  Hydrophyl- 
lacece^  Ehretiacece^  Borrayinece^  Heliotropiaceoey  Cordiacea;^ ^ 
Hydroleacece^  Erycibece,  Convolvidacece^  Polemoniacece,  Scro- 
phulariacece,  &c.  In  this  manner  the  pentandrous  hypogynous 
Monopetalece  with  two  or  four  caiiiellary  ovaries  and  a supe- 
rior radicle  all  fall  into  one  continuous  series,  with  more  har- 
monious steps  of  transition,  while  those  with  an  inferior 
radicle  are  made  to  follow. 

Rhabdia,  Mart. ; — Ehretia  in  parte  auct. — Sepala  5,  sub- 
aequalia,  lanceolata,  persistentia,  lestivatione  imbricata.  Co- 
rolla subcampanulata,  imo  tubulosa,  ad  medium  5-loba, 
lobis  oblongis,  subacutis  vel  rotundatis.  Stamina  5,  lobis 
alterna,  ad  basin  tubi  inserta ; filamenta  filifoiTnia,  tubf) 
longiora ; antherce  ovatae,  erectae,  2-lobae,  lobis  ovatis,  col- 
lateraliter  adnatis,  rima  longitudinali  introrsum  dehiscenti- 
bus.  Discus  minimus,  glandulosus,  simplex  aut  nullus. 
Ovarium  superum,  conico-ovatum,  semiseptis  2 incompletis 
e parietibus  oppositis  protrusis,  mox  divaricatim  bifidis,  mar- 
ginibus  singulatim  ovulum  ambientibus  et  dein  expansis 
septa  2 parallela  incompleta  formantibus,  hinc  pseudo-4- 
loculare,  ovulis  appensis,  micropyle  supera : gynobasis  seu 
columella  centralis  septis  intermedia,  tubulosa,  vacua,  vasis 
ad  ovula  pertingentibus  munita.  Stylus  filiformis,  longitu- 
dine  staminum.  Stigma  parvum,  2-lobum  et  subpeltatum. 
Drupa  ovato-globosa,  nitida,  parce  succosa,  calyce  persis- 
tente  inclusa,  4-pyrena ; pyrenes  oblongo-ovatae,  dorso  con- 
vexiores,  per  paria  (medio  lineas  placentaris  fungosae)  mar- 
gine  semiadhaerentes,  mox  liberie,  subosseie,  uno  margine 
rima  longitudinali  pro  intrusione  vasorum  oblique  fissie, 
l-spermae : semen  loculum  implens,  Idlo  punctiformi  con- 
spicuo  inter  medium  et  summum  appensum ; integumenta 
tenuissima,  alba,  opaca,  raphe  ab  hilo  ad  chalazam  parvam 
basalem  percursa ; embryo  intra  albumen  camosum  ortho- 
tropus,  cotyledonibus  foliaceis,  ovatis,  faciebus  diametro 

• In  this  interval  should  be  placed  a new  family,  the  Au-xemmacea, 
which  will  be  shortly  described. 
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fructus  parallelis,  radicula  tereti  ad  summum  spectante 
2-3-plo  longioribus. 

SufFrutices  Brasilienses  et  Asiatici:  caules  plurimi,  congesti^ 
erectij  virgati^  suhramosi^  ramis  adscendentibus ; folia 
rimaj  alterna^  Kneari-ohlonga^  sessilta^  aut  hrevissime  petio- 
lata,  suhpuherula ; racemi  in  ramuUs  novellis  terminaleSj 
paucijlori ; flores  hreviter  pedicellatij  pedicellis  medio 

hracteatis. 

1.  Rhabdia  lycioides,  Mart.  Nov.  Gen.  ii.  136,  tab.  195 ; 
DC.  Prodr.  ix.  512 ; Fresen.  in  Mart.  FI.  Bras.  xix.  p.  58, 
tab.  9.  fig.  9 ; — caulibus  plurimis,  congestis,  erectis,  ramosis ; 
ramis  adscendentibus,  virgatis,  elongatis,  breviter  ramulosis ; 
ramulis  apice  floriferis ; foliis  sparsis,  sursum  gradatim  mi- 
noribus,  lineari-oblongis,  apice  obtusis  aut  breviter  acutis, 
imum  versus  latioribus  et  rotundato-truncatis,  marginibus 
undulatis,  sessilibus,  erecto-patulis,  utrinque  pubescenti- 
hirtis,  pilis  (pr^sertim  subtus)  imo  tuberculatis,  subtus  pal- 
lide  viridibus,  costa  prominente  viridi-rubescente  pubes- 
centi-hirtula : racemis  in  ramubs  novellis  terminalibus, 
brevissimis,  simplicibus  vel  2-fidis,  2-3-floris,  pedicellisque 
imo  bracteatis  et  calycibus  molliter  pilosis ; floribus  imo 
bracteolatis  ; bacca  globoso-ovata,  nitida,  coccinea.  — In 
Brasilia  prov.  Bahia,  Rio  S.  Francisco,  in  inundatis  prope 
Joazeiro.  {Non  vidi.) 

Martins  describes  this  species  as  growing  in  numerous 
csespitose  upright  branches,  5 or  6 feet  high ; these  throw  out 
several  erect  branchlets,  which  are  again  ramified:  the  leaves - 
are  alternate,  4-6  or  8 lines  apart,  1-1|-  inch  long,  4-5  lines 
broad ; the  bracts  are  1^  line  long ; the  sepals  l|-2  lines  long; 
the  corolla  2^  lines  long,  the  tubular  part  being  white,  the 
lobes  of  a dark  rose-colour ; the  ovary,  seated  on  a small  fleshy 
disk,  is  1 line,  the  style  2 lines  long ; the  crimson  beny  en- 
closes four  small  nuts  imbedded  in  a small  quantity  of  pulp. 
It  was  found  in  flower  and  fruit  in  the  months  of  March  and 
April.  Its  vernacular  name  is  Apicum. 

2.  Rhabdia  crebrifolia^  n.  sp. ; — ramis  teretibus,  nudis,  fuscis, 
glabris ; ramulis  brevibus,  imbricatim  foliosis,  novellis  pu- 
berulis ; foliis  lineari-oblongis,  a medio  ad  basin  sensim 
angustatis,  supeme  subacutis,  cum  acumine  brevissimo  ca- 
nabculatim  reflexo,  integris,  utraque  facie  opacis,  pallide 
concoloribus  et  pilis  simplicibus  molliter  puberulis,  crassis, 
fere  enerviis,  costa  subtus  prominula,  primum  erectis,  dein 
subreflexis,  petiolo  tereti,  puberulo,  limbo  15-plo  breviore : 
racemulis  in  ramulis  novellis  terminabbas,  brevibus,  intra 
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folia  dense  imbricata  fere  absconditis,  alternatim  4-5-floris  ; 
pedicellis  brevibus,  imo  bractea  majore,  medio  bracteola 
lanceolata  pilosa  donatis ; calyce  ebracteato,  profunde  5- 
partito,  lobis  oblongis,  acuminatis  ; bacca  subglobosa,  nitente, 
calyce  persistente  inclusa. — In  Brasilia  : v.  s.  in  herb.  Mus. 
Brit,  et  Hoolc.,  prov.  Ceara  (Gardner,  1793). 

This  plant,  somewhat  resembling  the  preceding,  was  found 
by  Gardner  on  the  sandy  banks  of  the  Rio  Salgado,  near  the 
town  of  led,  in  August  1838.  It  differs  in  its  closer,  more 
imbricated,  smaller  leaves,  narrowed  at  the  base,  upon  a very 
short  petiole,  and  not  sinuated  on  the  margin.  The  branches 
are  generally  of  no  great  length  ; but  the  flowering  branchlets, 
seldom  more  than  1^  inch  long,  and  4-6  lines  apart,  are  thickly 
covered  with  imbricated  leaves,  and  bear  a single  raceme 
almost  hidden  at  their  extremity ; the  leaves  are  6-8  lines 
long,  2^  lines  broad,  naiTowing  gradually  towards  the  base 
into  an  extremely  short  petiole ; the  raceme  is  4-8  lines  long, 
with  four  or  five  alternate  flowers,  upon  pedicels  ^-1  line  long; 
the  basal  bract  is  3 or  4 lines,  the  median  one  2 lines  long ; 
the  calyx  is  shortly  campanular  at  its  base,  and  cleft  into  five 
equal  erect  segments  somewhat  imbricated  in  aestivation, 
broader  in  the  middle  than  at  the  base,  and  very  acute,  2 lines 
long,  smooth  inside,  covered  outside  with  short  soft  hairs 
emanating  from  minute  tubercles,  and  with  ciliated  margins ; 
the  corolla  is  very  deciduous,  its  tube  1 line  long,  its  border 
somewhat  campanulate  and  reflected,  has  five  lobes  2^  lines 
long,  I line  broad ; the  filaments,  glabrous,  fixed  near  the  base 
of  the  tube,  are  2 lines  long;  the  anthers  subglobose  and 
didymous  ; there  is  no  disk,  but  the  subglobose  ovary  is  shortly 
stipitated ; the  style  is  compressed,  2-grooved,  the  length  of 
the  stamens,  and  persistent ; the  flat  peltate  stigma  is  2-lobed, 
the  drupe,  subglobose,  4-grooved,  slightly  compressed,  is  1 line 
in  diametei',  with  a polished  submembranaceous  lax  pericarp, 
apparently  filled  with  mucilaginous  juice  which  disappears  in 
diying,  enclosing  four  nucules,  as  before  explained,  attached 
to  a membranaceous  ventricose  central  column.* 

3.  Rhahdia  viminea^  Dalz.  in  Hook.  Icon.  tab.  823 ; — Ehretia 
(Xerodema)  viminea.  Wall.  Cat.  906  ; D C.  Prodr.  ix.  569  ; 
— Ehretia  cuneata,  Wight,  Icon.  iv.  tab.  1385 ; — ramosa, 
ramis  teretibus,  vimineis,  adpresse  setosis ; foliis  alternis, 
copiosis,  cuneato-oblongis,  apice  rotundatis  et  brevissime 
mucronatis,  supra  glabris,  subtus  adpresse  setosis ; petiolo 
limbo  lO-plo  breviore : racemis  in  ramulis  novellis  termi- 

* * ' tion  of  this  species,  with  ample  structural  details,  is 
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nalibus,  brevissimis,  2-3-floris ; pedicellis  brevibus,  imo 
bracteatis ; sepalis  lanceolatis,  pilosis ; corolla  breviter  tu- 
bulosa,  limbi  lobis  oblongis,  apice  rotundatis,  campanulatim 
expansis ; antberis  lineari-oblongis,  exsertis  ; drupa  parva, 
pallida. — In  India  orientali,  prow.  Martaban,  Madras,  et 
Malabar. 

This,  according  to  Dr.  Wight,  is  a small,  very  branching 
shrub,  growing  on  the  sandy  banks  of  rivers,  like  the  two 
preceding  species.  The  drawings  of  Wight  and  Hooker  quite 
agree  in  all  points  of  structm-e  with  the  figures  given  by  Mar- 
tins of  the  t;yq3ical  species.  The  axils  are  2-3  lines  apart ; 
the  leaves  are  8-10  lines  long,  3-3-^  lines  broad,  on  a petiole 
^ line  long ; the  flowering  branchlets  are  |-f  inch  long  ; the 
sepals  are  lanceolate,  canaliculate  at  the  apex,  3 lines  long; 
there  is  no  disk ; the  form  and  structoe  of  the  ovary,  style, 
fruit,  and  albuminous  seeds  as  in  the  typical  species. 


On  the  Ehretiace^. 

Eheetia. 

This  genus,  as  arranged  by  DeCandolle,  is  very  heteroge- 
neous, and  requires  redistribution,  as  it  contains  several  dis- 
tinct groups  easily  recognized  by  good  characters,  especially 
by  those  founded  on  their  carpical  structure.  After  the  exa- 
mination of  all  the  plants  within  my  reach,  referred  to  EJiretia^ 
from  the  New  World,  I propose  to  retain  in  the  genus  only 
those  species  which  are  proximate  to  E.  tinifoliaj  Linn.  Many 
of  those  belonging  to.  the  Old  World  will  probably  be  found, 
upon  critical  examination,  to  be  foreign  to  the  genus.  I have 
not  had  leism-e  to  analyse  them ; but  among  those  which  I 
have  examined,  some  distinct  forms  have  been  noticed*  -d-  few 
from  Australia  and  Asia  have  a fruit  containing  four  nucules, 
each  2-celled  and  2-seeded,  with  a particular  organization ; 
others,  again,  have  a bifid  style,  each  obcuneiform  branch 
bearing  two  distinct  sessile  stigmata ; but  the  placentation  of 
the  ovary  is  that  of  Ehretia  and  Rhabdia. 

The  greater  number  of  the  Neogean  species  of  Ehretia  enu- 
merated by  DeCandolle  enter  into  the  genera  Bourreria  and 
Creniatomia : these  are  distinguishable  at  a glance  from  Ehretia 
by  their  much  larger,  tubular,  fleshy  calyx,  terminated  by  five 
teeth  with  thick  tomentous  margins,  which  are  valvately  closed 
in  aestivation,  and  afterwards  sometimes  adhere  so  strongly 
together  as  to  be  separable  with  difficulty. 
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The  Ehretia  spinosa  of  Jacquin,  judging  from  the  characters 
he  assigned  to  it,  appears  to  differ  in  no  way  from  Rhabdia, 
except  in  the  pointed  extremities  of  its  deeply  bipartite  style  : 
this  plant  constituted  the  second  species  of  Don’s  unrecognized 
and  incongruous  genus  Lutrostylis,  the  type  of  which,  the 
Ehretia  fasciculata  of  Kunth,  is  of  very  different  structure, 
and  will  presently  be  noticed ; his  third  species  was  the  Ehretia 
Montevidensis  of  Sprengel,  which,  from  Sellow’s  original  spe- 
cimen in  the  Berlin  Herbarium,  has  proved  to  be  the  Githa- 
rexylon  barhinerve  of  Chamisso. 

It  has  already  been  mentioned  that  there  exists  in  the  or- 
ganization of  the  ovary  and  fmit  of  the  Ehretiacece  a point 
of  structure  which  has  escaped  general  observation : this 
is,  the  placentation  of  the  ovary,  and  the  existence  of  a 
gynobasic  or  central  column  which  fm-nishes  the  nutrient  ves- 
sels for  the  growth  of  the  ovules ; the  course  of  these  vessels 
may  always  be  traced  through  apertures  existing  in  the  nu- 
cules where  they  tenninate  in  the  funicular  points  of  suspen- 
sion of  the  seeds.  Hence  the  frequent  geminate  connexion  of 
the  distinct  nucules  in  pairs  in  this  family,  a connexion  effected 
either  through  a chink  on  one  side  only  of  each  cell,  some- 
times near  the  summit  (as  I have  already  shown  in  Rhabdia, 
suprhj  p.  219),  or  sometimes,  through  the  intermedium  of  a 
pseudo-cell,  from  a large  opening  above  the  base,  as  is  seen 
in  Bourreria  : these  modifications  furnish  good  characters, 
which  mark  the  different  genera  of  the  Ehretiacece,  and  which 
serve  at  once  to  distinguish  this  family  from  the  Cordiacece, 
Heliotropiacece,  and  Borraginacece. 

The  following  is  a refomied  diagnosis  of  the  genus  under 
consideration : — 

Ehretia,  Linn. — Calyx  parvus,  persistens,  subcampanulatus, 
imo  crassiusculus,  fere  ad  basin  5-partitus,  laciniis  subovatis 
aut  subulatis,  margine  membranaceis  et  ciliatis,  sestivatione 
imbricatis.  Corolla  gamopetala,  hypogyna,  membranacea, 
tubo  saepius  calycis  longitudine  aut  paulo  longiore,  limbi 
lobis  5,  oblongis,  tubo  paulo  longioribus,  revolutim  expansis, 
asstivatione  valde  imbricatis.  Stamina  5,  altema ; filamenta 
compressa,  subulato-filiformia,  tubo  affixa,  exserta ; antheroe 
ovatae,  2-lobae,  imo  ad  medium  divaricatae,  locellis  sine  con- 
nective adnatis,  membranaceis,  rima  longitudinali  lateraliter 
dehiscentibus.  Ovarium  conico-oblongum,  disco  parvo  in- 
situm ; primum  1-loculare,  semiseptis  2,  parietalibus,  oppo- 
sitis,  in  crura  magna  utrinque  bilamellatim  reflexis,  ovulis 
accedentibus  et  deinde  dissepimenta  2 parallela  efformanti- 
bus,  cum  interspatio  pro  columella  distincto ; columella  cen- 
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trails,  transversim  compressa,  sublibera,  lamellis  parallela, 
axi  vacua,  vasa  nutritoria  intra  locellos  emittens ; inde  4- 
loculare,  4-ovulata,  ovulis  summiim  versus  appensis.  Stylus 
erectus,  exsertus,  apice  breviter  aut  minime  bifidus,  stig- 
matibus  2 parvulis  subclavatis  terminatus.  Drupa  globosa, 
subcarnosa,  calyce  persistente  circumdata,  2-pyrena,  pyrenis 
2-locularibus,  osseis,  extus  convexis,  intus  concavis,  bine  sub 
apice  lateribus  parvo  loculum  ingrediente  utrinque 

perforatis,  loculis  1-spermis.  Semen  teres,  in  quoque  loculo 
e foramine  appensum ; integumenta  tenuissima,  papyracea ; 
embryo  in  albumine  parco  rectus,  teres,  radicula  supera. 
Arbusculas  (ranws  arbores)  Neogece^plerumqueMexicance  ; folia 
aJterna,  oblonga^  Integra  vel  serrata,  glabra  aut  tuberculato- 
scabrida^  petiolata:  paniculse  corymbosce^  multiramosce^  ter- 
minales : flores^arwf,  albidi. 

1.  Ehretia  tinifoUa^  Linn.  Amoen.  v.  595,  Syst.  192,  p.  906, 
i.  309  ; Jacq.  Ainer.  45  ; Sw.  Obs.  87  ; Willd.  Sp.  i.  1077  ; 
DeCand.  Prodr.  ix.  503 ; — Ehretia  arborea,  P.  Br.  Jam. 
168,  tab.  16.  fig.  1 ; — Ceraso  affinis  {in  parte),  Shane, 
Jam.  ii.  94  {nec  icone  ibi  referta)  ; — ramuhs  tenuibus,  te- 
retibus,  glabris ; foliis  ovato-ellipticis  aut  oblongis,  utrin- 
que sensim  angustatis,  subacutis,  aut  obtusule  acuminatis, 
imo  obtusis,  planis,  glaberrimis,  supra  subnitidis,  planis, 
reticulatim  nervosis,  submembranaceis  aut  crassioribus, 
subtus  pallidioribus,  nervis  tenuibus  paulo  prominulis,  in 
ramis  infimis  niulto  majoribus  et  semper  planis ; petiolo 
subtenui,  sulcato,  glabro,  limbo  14-plo  breviore : panicula 
terminali,  ramosa,  multidivisa,  ramulis  tenerrimis,  compressis, 
glabris,  ssepe  laxe  expansis ; floribus  parvis,  albidis. — In 
Antillis  : v.  s.  in  herh.  Mus.  Brit.,  Jamaica  (Sloan,  lib.  vol.  vii. 
fob  6 cum  icone  ex  vivo,  specim.  typ.);  Jamaica  (P. Browne); 
ib.  (Sliakespear) ; Cuba  (Linden,  1983) ; in  herb.  Hook., 
Cuba  (Wright,  1360, 1366). 

All  botanists  have  referred  to  Sloane  as  the  earliest  au- 
thority for  this  species,  and  the  typical  plant  in  his  herba- 
rium confirms  this ; but  they  have  all  overlooked  the  fact 
that  Sloane  collected  two  species,  which  are  still  preserved, 
one  in  fob  5,  the  other  in  fob  6,  of  his  herbarium  : the  latter  is 
accompanied  by  his  own  coloured  drawing,  taken  “ ex  vivo,” 
in  fruit ; but  the  plant  corresponding  with  it  is  in  floiver. 
When  Sloane  published  his  work,  he  gave  a figure  in  pb  203. 
fig.  1,  which  is  an  exact  tracing  from  his  first  specimen ; but 
he  added  to  it  the  fructiferous  raceme,  copied  from  his  di-awing, 
which  does  not  exist  in  the  specimen.  It  is  evident,  however, 
that  his  description  in  vol.  ii.  p.  94  does  not  refer  to  the  first. 
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but  to  the  second  specimen,  with  cerasiform  leaves,  and  named 
by  him  “ Ceraso  ajjinis’^  ” for  the  dimensions  he  gives  of  the 
leaves  of  this  “ Bastard  Cherry  ” are  2^  inches  long,  1 inch 
broad,  which  agree  Avith  the  second  plant,  but  not  at  all  w^ith 
the  first.  P.  Browne’s  description  and  drawing  of  this  same 
species,  above  quoted,  conforms  in  the  size  and  shape  of  the 
leaves  with  Sloane’s  second  plant ; and  it  is  manifest  that 
Linmeus’s  Ehretia  tinifolia  is  identical  with  the  same  form,  as 
he  quotes  Browne  as  his  authority.  Jacquin  and  SAvartz 
must  have  had  the  same  plant  in  vieiv  Avhen  they  gave 
more  copious  characters  to  the  species.  We  have  thus  the 
true  E.  tinifolia  identified  in  an  unmistakable  manner. 

It  is  described  as  a tree  16  to  20  feet  high,  groAving  com- 
monly in  the  lowlands  of  the  eastern  portion  of  Jamaica ; its 
leaves  are  2^-3|-  inches  long,  1-1|  inch  broad,  on  a someAA'hat 
slender  petiole  2-3  lines  long.  In  Linden’s  plant  the  leaA’es 
are  thin  in  texture,  in  Wright’s  they  are  thicker  in  substance. 
The  terminal  panicle  is  1^-2  inches  long. 

2.  Ehretia  sidcata,  nob.; — Ceraso  aflfinis,  Shane  {in  parte). 
Jam.  ii.  tab.  203.  fig.  1 {non  descript.)-,  TrcAv,  Ehr.  t.  25; — 
ramulis  crassioribus,  teretibus,  striatis,  rubescentibus,  gla- 
bris  ; foliis  oblongis  aut  ovato-oblongis,  apice  sensim  an- 
gustioribus,  obtusule  acuminatis  vel  obtusis,  canaliculatim 
recurvulis,  imo  rotundiusculis  aut  valde  obtusis,  in  petiolo 
brevissime  decurrentibus,  ubique  glaberrimis,  coriaceis,  su- 
pra pallide  viridibus,  ad  costam  latam  neiwosque  rubellos 
flavidosve  sulcatis,  in  vetustioribus  valleculatis,  interspatiis 
tunc  plus  minusve  conAmxis,  marginibus  integris  vix  reA’O- 
lutis,  subtus  concoloribus,  neiwis  prominentibus ; petiolo 
lato,  crassiusculo,  supra  Amide  sulcato,  glabro,  limbo  12-plo 
breviore ; panicula  corymbosa,  tenninali,  ramosissima,  ramis 
tenuibus,  compressis,  glabris. — In  Antillis : v.  s.  in  herh. 
Mus.  Brit.,  Jamaica  (in  hb.  Sloan,  vol.  Aui.  fol.  5) ; in  hort. 
Kew.  cult.-,  Jamaica  (Houston);  in  herh.  Hook.,  Jamaica 
(Piu’die),  Cuba  (LaSagra),  ib.  Havana  (Glreene). 

In  describing  the  preceding  species,  I have  explained  how 
this  has  been  confounded  Avith  it.  Its  leaves  are  much  larger, 
more  coriaceous,  broader,  more  rounded  at  base,  have  a much 
broader  and  reddish  midrib,  more  distant  and  much  more  divari- 
cated ner\ms  seated  in  holloAV  furroAVS,  often  leaving  the  spaces 
between  them  very  convex;  the  petiole  is  much  broader,  thicker, 
and  more  deeply  channelled.  The  leaves  are  3:^-5^  inches  long, 
l|-3^  inches  broad,  on  a petiole  4-5  lines  long.  TreAv  figures 
separately  a leaf  from  the  older  lower  branches,  Avhich  is 
8 inches  long  and  4^  inches  broad. 
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It  is  a tree  20-30  feet  high,  growing  in  the  more^^westerly 
portions  of  the  island  of  Jamaica. 

3.  Ehretia  longifolia,  nob. ; — ramulis  tenuibus,  angulato- 
striatis,  pulvemlento-glaucis  ; foliis  elongato-oblongis,  sub- 
lanceolatis,  lateribus  in  medio  parallele  rectis,  dehinc  utrin- 
que  attenuatis,  cum  acumine  obtusulo,  imo  in  petiolo  de- 
cmrentibus,  integris,  supra  glabris,  subnitidis,  Igete  viridibus, 
nervis  tenuissimis,  divaricatis,  arcuatim  nexis,  subimmersis, 
reticulatis,  subtus  fere  concoloribus,  sub  lente  minute  sca- 
bridulis,  nervis  venisque  prominulis,  marginibus  vix  revo- 
lutis  ; petiolo  semitereti,  subglabro,  limbo  20-plo  breviore : 
paniculis  terminalibus,  racemosis,  folio  paulo  brevioribus  | 
ramis  imo  nudiusculis,  bracteolatis,  alternatim  multidivisis, 
ramulis  tenuibus,  compressis,  glaucis  vel  minute  strigoso- 
puberulis ; floribus  parvis,  albis,  suaveolentibus. — In  An- 
tillis  et  Mexico : v.  s.  in  herh.  Hoolc.^  Jamaica  (Lane) ; ib. 
(Macfadjen) ; Oaxaca  (Galeotti,  7194). 

A very  distinct  species : it  forms  a handsome  tree,  with 
leaves  5-6  inches  long,  lf-2|  inches  broad,  on  a petiole 
3 lines  long. 

4.  Ehretia  ellig>tica,  DC.  Prod.  ix.  503 ; — ramis  teretibus,  gla- 
bris, lenticellatis,  ramulis  hirtellis  ; foliis  ellipticis,  utrinque 
obtusis,  apice  paulo  angustioribus  et  calloso-mucronatis,  in- 
tegris, in  junioribus  submembranaceis,  supra  nitentibus, 
planis,  minute  tuberculatis  et  scabrido-pilosis,  in  vetustiori- 
bus  rigide  coriaceis,  fuscis,  tuberculis  nunc  valde  auctis  et' 
subconfluentibus,  crebeiTime  albo-rugosis,  aspendmis,  con- 
vexiuscidis  et  in  nervis  valde  sulcatis,  marginibus  subrevo- 
lutis,  subtus  brunneis,  opacis,  subglabris  aut  obsolete  sca- 
bris,  nervis  prominentibus,  scabridulis,  in  axillis  barbatis ; 
petiolo  canaliculato,  scabrido-piloso,  limbo  12-plo  breviore : 
paniculis  racemosis,  terminalibus,  ramosis,  scabrido-pilosis ; 
floribus  breviter  pedicellatis ; calyce  ad  basin  5-partito, 
rigide  piloso,  lobis  acutissimis,  erectis ; corollee  tubo  ante 
stamina  intus  plicato  laciniisque  oblongis  reflexis  calycem 
sequantibus ; filamentis  subulatis,  medio  tubi  ad  plicaturas 
geniculatim  insertis,  longe  exsertis ; stylo  his  aequilongo, 
apice  bifido,  stigmatibus  parvis,  obtusis ; drupa  pisiformi, 
uuculis  2 generis  structura. — In  Mexico  : v.  s.  in  herh.  Mus. 
Brit.,  Rio  Grande  (Berlandier,  2330) ; in  herb.  HooTc., 
Matamoras  (Berlandier,  939,  2369  in  flore,  2320  in  fructu, 
900  in  flore  et  fruct.). 

A very  rough-looking  plant,  with  cano-scabrid  approximated 
leaves,  1^-2^  inches  long,  f-lj  inch  broad,  on  a petiole  1^-2 
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lines  long.  The  panicle  is  little  more  than  an  inch  long  ; the 
calyx  is  Ij  line  long ; the  tube  of  the  corolla  is  the  lobes 
1|  line  long ; the  drupe  is  2 lines  in  diameter,  enveloped  by 
the  calyx ; the  style  is  cleft  for  one-sixth  of  its  length*. 

5.  Ehretia  scabra,  Kth.  et  Bou.  in  Walp.  Ann.  i.  p.  524 ; — 
ramulis  teretibus,  hispidulo-scabris ; foliis  oblongis,  mucro- 
nato-acutis,  imo  in  petiolo  decuiTcntibus,  integris,  supra 
•scabris,  subtus  glabris,  petiolo  limbo  12-plo  breviore: 
corymbis  terminalibus,  subdichotomis,  scabro-hispidulis ; 
calyce  5-partito,  laciniis  lanceolato-subulatis,  hispidulis ; 
corollee  lobis  patentibus,  staminibus  exsertis ; stylo  apice 
bifido. — E Mexico?  {non  vidi). 

This  description  is  given  by  Kunth  of  a plant  cultivated  in 
Berlin,  supposed  to  be  of  Mexican  origin : it  is  very  near  the 
preceding  sjiecies,  apparently  ditfering  only  in  the  shape  and 
size  of  its  leaves,  which  are  inches  long,  19-20  lines 

broad,  on  a petiole  4 lines  long. 

6.  Ehretia  ciliata^  nob. ; — ramis  nudiusculis,  nitidis,  lenticel- 
latis,  subcompressis,  ramulis  ultimis  brevibus,  divaricatis, 
fohiferis ; foliis  ellipticis,  imo  obtusis,  apice  subacutis,  mu- 
cronatis,  integris,  planis,  supra  paUide  viridibus,  opacis, 
utrinque  scabridule  pilosis,  nervis  immersis,  subtus  paulo 
paUidioribus,  in  axillis  nervorum  subbarbatis ; petiolo  tenui, 
piloso,  limbo  10-plo  breviore : corymbis  in  ramulis  ultimis 
terminalibus,  foho  longioribus,  pilosulis,  alternatim  pluri- 
ramosis ; floribus  subapproximatis,  pedicellatis  ; calyce  pro- 
funde  5-partito,  laciniis  acutissimis,  erectis,  extus  aspero- 
pilosis,  intus  pilosulis ; corollas  lobis  oblongis,  tuboque  calyci 
ffiquilongis ; staminibus  medio  tubi  insertis,  exsertis  ; stylo 
breviter  bifido,  ramis  crassiusculis. — In  Texas  : v.  s.in  herb. 
Hook.  (Lindheimer,  665). 

In  this  species  the  leaves  are  If- If  inch  long,  7-9  lines 
broad,  on  a petiole  2 lines  long : the  panicle  is  about  7 inches 
long ; the  calyx,  tube,  and  lobes  of  the  border  are  each  2 lines 
long. 

7.  Ehretia  latifolia^  DC.  Prodr.  ix.  503  ; — ramis  tenuibus,  sub- 
teretibus,  rugoso-lenticellatis,  striatis,  glabris ; ramulis  sub- 
compressis, subpubescentibus ; foliis  late  ovatis,  imo  sub- 
rotundis  et  circa  petiolum  breviter  subito  attenuatis,  apice 
brevissime  et  obtusule  apiculatis,  planis,  margine  serratis  aut 
serrulatis,  dentibus  mucronulatis,  submembranaceis,  supra 
subnitidis,  liete  viridibus,  tenuiter  nervosis,  e tuberculis  mi- 

• A drawing  of  this  species,  with  analytical  details,  is  shown  in  Plate  85. 
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nimis  sparsis  adpresse  scabridulo-pilosis,  subtus  pallidiori- 
bus,  subg’labris  aut  in  nervis  venisque  trausversis  promi- 
nulis  tantum  pilosulis,  reticulatiSj  in  axillis  nervorum  paulo 
barbatis ; petiolo  subtereti,  subtenui,  fere  glabro,  limbo  6-plo 
breviore  : panicula  coiymbosa,  terminali,  folio  dimidio  bre- 
viore,  ramis  divaricatis,  scabrido-liirtellis ; calyce  profunde 
5-partito,  extus  ruguloso,  intusque  glabro,  lobis  oblongis, 
obtusis,  margine  ciliatis  ; corollm  lobis  oblongis,  rotundatis, 
tuboque  calyci  mquilongis ; staminibus  medio  tubi  insertis, 
longe  exsertis  ; stylo  apice  breviter  bifido  ; ovario  drupaque 
pisiformi  sti'uctura  generis. — In  Mexico  : v.  s.  in  herh.  Hook.^ 
Sangolica  (Broteri,  1022) ; Oaxaca  (Galeotti,  3099). 

A veiy  distinct  species,  with  leaves  3-4^  inches  long,  1^-3 
inches  broad,  on  a petiole  6-9  lines  long ; the  calyx  is  1 line 
long,  the  tube  and  lobes  each  of  the  same  length. 

8 Ehretia  exasjyerata^  nob. ; — ramulis  teretibus,  ingoso-lenti- 
cellatis,  junioribus  scabridis ; folds  oblongis,  utrinque 
sensim  obtusis,  a medio  ad  basin  paulo  angmstioribus,  mar- 
ginibus  remotiuscule  sinuatis  aut  irregulariter  grosse  cre- 
natis,  fragiliter  coriaceis,  supra  viridibus,  subnitentibus,  tu- 
berculis  albis  piligeris  crebre  asperatis,  in  nervis  longe  intra 
marginem  arcuatim  nexis  sulcatis,  subtus  paUidioribus, 
rigide  scabridis,  nervis  prominentibus,  in  axillis  barbatis ; 
petiolo  latiusculo,  sulcato,  hispido-pilosido,  limbo  18-plo 
breviore : paniculis  terminalibus,  divaricato-ramosis,  rigi- 
dule  hirsutulis  ; calyce  ad  basin  5-partito,  laciniis  oblongis, 
acuminatis,  scabride  hirsutulis  ; drupa  2-pyrena. — In  Texas : ■ 
V.  s.  in  herh.  Hook.j  San  Felipe  (Drummond,  296). 

A species  approaching  E.  elUptica,  but  very  distinct  from  it. 
The  axils  are  about  f inch  apart ; the  leaves  are  3-3 1 inches 
long,  l|-2  inches  broad,  on  a petiole  2 lines  long ; the  panicle 
IS  2|  inches  long,  the  calyx  IJ  line  long,  the  drupe  2^  lines 
in  diameter. 


Bourreria. 

I have  already  stated  {supr-a,  p.  224)  that  the  Bourreria  of 
Browne  Jacq.),  which  DeCandolle  regarded  as  a 

mere  section  of  Ehretia,  must  be  regarded  as  a distinct  genus, 
on  account  of  the  several  differential  characters  there  men- 
tioned. Its  drupaceous  fruit  encloses  four  nucules,  flattened 
on  their  converging  angular  sides,  rounded  exteriorly,  where 
they  are  cleft  obliquely  into  many  thin  laminiform  plates, 
which  are  intersected  by  small  divisions  into  numerous  cells 
filled  with  fibrous  and  pulpy  matter,  thus  forming  a sub- 
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spongiose  rigid  network  on  the  exterior  side  ; its  inner  portion 
is  osseous,  angular,  and  contains  a single  seed : this  semini- 
ferous cell  is  somewhat  incurved  longitudinally  round  another 
spurious  cell,  with  which  it  has  a placentary  communication 
through  a small  spot  to  which  the  single  seed  is  attached  by 
its  middle ; this  spurious  cell  is  filled  with  nourishing  tissue, 
and  has  a large  foramen  opening  externally  on  one  side  of  the 
nucule,  either  on  the  right  or  left  side ; for  the  foirr  nuts  are 
geminately  arranged  in  pairs,  as  in  Rfiahdia,  and  in  each  pair, 
upon  their  contiguous  sides,  these  foraminal  openings  face  one 
another,  while  the  opposite  sides  are  plane  ; and  through  these 
channels  the  nomnshing  vessels  from  the  placentary  column 
are  seen  to  enter  each  cell : the  seed,  which  fills  the  true  cell,  is 
cylindrical,  somewhat  incurved  as  before  mentioned,  and  at- 
tached by  its  middle  to  the  placentary  point ; upon  the  integu- 
ment on  that  side  a line  of  descending  raphe  runs  from  tlie 
hilum  to  a small  basal  chalaza.  Although  Gaertner,  by  mis- 
take, reversed  its  position,  he  was  quite  correct  in  stating  that 
the  embryo  is  enclosed  in  a rather  thick  fleshy  albumen,  not- 
withstanding that  Prof.  A.  De  Candolle  mentions  that  he  had 
been  unable  to  find  it.  The  calyx  and  corolla  resemble  those 
of  Crematomia,  only  that  the  lobes  of  the  border  in  Bourreria 
are  simple,  not  auriculated ; the  style  is  more  shortly  bifid ; 
the  ovayy  has  the  placentation  of  Rhahdia. 

Bourreria,  Browne  ; — Beurreria,  Jacq^. ; — Ehretise  sect.,  DC. 
— Calyx  ad  medium  tubulosus,  coriaceus,  superne  in  lobos  5 
(rarius  6)  acutos  divisus,  marginibus  crassis,  tomentosis, 
aestivatione  valvatis,  firme  adhaerentibus,  demum  solutis,  vel 
interdum  false  2-3-lobus,  persistens.  Corolla  gamopetala, 
tubo  calyce  paulo  longiore,  limbi  laciniis  5 (rarius  6),oblongis 
vel  rotundatis,  patentibus,  tubo  paulo  longioribus,  aestiva- 
tione  valde  imbricatis.  Stamina  5 (raro  6),  alterna,  longius- 
cule  exserta  aut  vix  exclusa ; Jilamenta  subulata,  carnosula, 
medio  tubi  vel  sub  faucem  alfixa,  saepe  cum  costis  totidem 
decurrentibus  continua ; antherce  oblongas,  2-lobae,  lobis 
coriaceis,  saepe  rugulosis,  imo  a medio  divergentibus,  superne 
collateraiiter  adnatis,  utrinque  rima  longitudinali  nivea  late- 
raliter  dehiscentibus,  sinu  dorsali  ad  filamentum  breviter  cur- 
vatum  versatiliter  affixae : pollen  globosum,  tela  tartarea  in- 
termixtum.  Ovarium  oblongum,  striatum,  disco  parvo  suf- 
fultum,  semiseptis  e parietibus  2 oppositis  intergerivis,  mox 
in  crura  magna  utrinque  divaricatim  recmwis,  septa  2 pa- 
rallela  subincompleta  etformantibus,  marginibus  omlum 
singulatim  amplectentibus,  hinc  pseudo-4-ioculare,  4-ovu- 
latum  : columella  compressa,  membranacea,  septis  parallela, 
VOL.  II.  2 H 
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in  axisistenset  fibros  nutritoriosintra  loculos  emittens.  Stylus 
teres,  longiuscule  exsertus,  apice  breviter  bi-  (rarius  tri-)fidus, 
ramis  stigmate  peltato  singulatim  clavatis,  Drupa  carnosa, 
globosa,  4-pyrena ; pyrena  intus  angulata,  extus  convexa, 
bigeminatim  per  paria  materiel  placentari  laxe  adhterentes, 
dorso  oblique  spongioso-cellulosa  et  reticulato-favosa,  aliter 
ossea,  1-loculares,  singulatim  latere  unico  (invicem  dextro  et 
sinistro)  locello  spurio  infossata,  loculo  vero  circum  spurium 
paulo  curvato,  1-spermo.  Semen  loculum  implens,  cylin- 
dricum,  teres,  paulo  curvatum,  juxta  locellum  spurium 
puncto  medio  appensum  : integumenta  tenuia,  raphe  lineari 
ab  hilo  ad  chalazam  basalem  descendente  notata : embryo  in 
alhumini  subamplo  carnoso  semianatropus  et  paulo  cur- 
vatus,  radicula  tereti,  supera,  cotyledonibus  Eequilatis  sub- 
compressis  hilo  parallelis  asquilonga. 

Arbores  et  arbusculas  ramosi^  in  America  intertropicali  et  in 
Antillis  indigeni;  folia  alterna^  ohlonga  vel  ohovata,  integra, 
petiolata:  paniculae  corymhoscBj  terminales^  dichotome  ra- 
mosce;  mediocres^  albidi ; dji'opss.aurantiaccevel  ruhrce, 

nitidce. 

1.  Bourreria  [Beurreria)  succulenta,  Jacq.  Amer.  44  ; Obs.  2, 
tab.  26;  Gaertn.  iii.  170,  tab.  212  (non  Griseb.) ; — Bom-reria 
arborea,  Browne^  Jam.  168,  tab.  15.  fig.  2 ; Ehretia  Bour- 
reria, Linn.  Syst.  iii.  936  ; Lam.  Diet.  i.  527  ; DC.  Prodr. 
ix.  506  ; — Cordia  Bourreria,  Linn.  Amoen.  v.  395  ; — Jasmi- 
num  periclymenifolium,  Sloane^  Jam.  ii.  96,  tab.  204.  fig.  1 ; 
i?ay,  Dendr.  63  ; — ramuHs  teretibus,  subangulatis,  tenui- 
bus,  glabris  ; foliis  obovato-oblongis  aut  ovatis,  imo  cuneatis, 
apice  rotundatis  vel  obtusis,  glabris,  supra  nitidis,  ad  nervos 
sulcatis,  subtus  jiallidioribus,  flavidiusculis,  nervis  paulo 
prominulis,  margine  subundulatis ; petiolo  canaliculato, 
limbo  S-lO-plo  breviore : racemis  apud  ramulos  ultimos 
novellos  paucifoliosos  terminalibus,  brevibus,  foliis  delapsis 
deinde  corymbum  laxiusculum  mentientibus,  bracliiis  com- 
pressis,  glabris ; calyce  tubuloso,  crasso,  glabeivimo,  acute 
semi-5-fido,  dentibus  margine  tomentosis ; corollje  tubo  ca- 
lyce paulo  longiore,  limbi  lobis  oblongis,  expansis ; stami- 
nibus  paulo  exsertis ; drupa  globosa,  carnosa,  crocea,  piso 
majore,  4-pyrena. — In  Antillis : v.  s.  in  herb.  Mus.  Brit., 
Jamaica  (specim.  typ.  in  hb.  Sloan,  vol.  vii.  fol.  36,  planta 
superior) ; Jamaica  (Dr.  Wright). 

Many  plants  have  been  confounded  with  this  species,  the 
type  of  which  exists  in  Sloane’s  herbarium ; and,  as  no  doubt 
can  be  raised  concerning  it,  I have  reformed  its  specific  cha- 
racter from  the  original.  It  is  described  by  Sloane  and  Browne 
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as  a tree  from  14  to  20  feet  high,  growing  in  the  lowlands  of 
Jamaica.  The  leaves  are  2^  inches  long,  1|  inch  broad,  on  a 
petiole  3-4  lines  long ; the  racemes,  teiTninal  on  the  young- 
branches,  seldom  exceed  an  inch  in  length  ; but  as  the  leaves 
fall  off,  the  inflorescence  assumes  the  appearance  of  a more 
extended  irregular  corymb ; the  flowers  are  white,  upon  very 
short  pedicels  ; the  calyx  is  fleshy,  3 lines  long,  glabrous  out- 
side, pubescent  within  the  teeth,  which  are  tonientose  on  the 
margins ; the  tube  of  the  corolla  is  5 lines  long,  the  lobes  of 
the  border  3 lines  long ; the  subulate  filaments  are  inserted 
above  the  base  of  the  tube  and  extend  beyond  its  mouth,  the 
anthers  are  versatile,  attached  in  the  sinus  of  their  divergent 
base.  The  placentation  of  the  ovary  and  the  sti’ucture  of  the 
fruit  accord  with  the  above  generic  character  ; the  drupes,  of 
a saffron-colour,  are  3 lines  in  diameter. 

The  plant  described  by  Desfontaines  under  the  name  of 
Ehretia  Bourreria  corresponds  with  my  B.  recurva^  agreeing 
in  the  size  and  shape  of  its  leaves,  its  inflorescence,  and  the 
peculiar  form  of  the  style.  Jacquin’s  description  embraces 
more  than  one  species.  The  Bourreria  succulenta,  Grisebach 
(non  Jacq.),  Cat.  PI.  Cub.  p.  209,  refers  to  two  very  different 
plants  (both,  Wright,  3119),  described  by  him  as  flowering 
and  fructiferous  examples  of  this  species  : the  former  is  a spe- 
cies closely  allied  to  Patagonula^  the  latter  is  my  Bourreria 
clariuscula. 

2.  Bourreria  Domingensis,  nob.  (non  Griseb.) ; — Ehretia  Do- 
mingensis,  D C.  Prodr.  ix.  508  ; — ramulis  subangularibus, 
striatis,  glabris ; foliis  oblongis  aut  oblongo-ellipticis,  inio 
obtuse  angustioribus,  apice  subacutis  vel  repente  obtuse 
acuminatis,  planis  vel  paulo  navicularibus,  supra  nitidis, 
nervis  tenuibus  immersis,  reticulatis,  urtinque  glaberrimis 
(nisi  costa  mediana  superne  sulcata  et  pilosula),  subtus 
fulvo-glaucis,  costa  nervisque  nitidis,  rubescentibus,  promi- 
nulis,  in  nervo  marginali  vix  revolutis ; petiolo  tenui,  supra 
canaliculato,  glabro,  rubello,  margine  ciliato,  limbo  9-plo 
breviore : panicula  corymbosa,  terminali,  laxe  repetitim  ra- 
mosa,  ramis  bracteatis,  ramulisque  angulato-compressis, 
glabris  ; floribus  brevissime  pedicellatis ; calyce  extus  glabro, 
ad  medium  5-fido,  dentibus  acutis,  intus  pubescentibus ; 
corollie  tubo  calyce  vix  longiore,  laciniis  ovatis,  extus 
tomentellis,  patentibus ; filamentis  tenuibus,  sub  faucem 
enatis,  cum  costis  totidem  tubo  decuiTentibus  continuis,  ex- 
sertis ; ovario  disco  insito,  conico-oblongo,  striato ; stylo 
tereti,  apice  breviter  bifido ; drupa  globosa,  4-pyrena. — In 
Antillis ; v.  s.  in  herb.  Mus.  Brit.,  in  ins.  Carib.  (Ryan), 
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(I)e  Poiithieu)  ; in  herb.  Hooh.,  St.  Vincent  (Guilding), 
Domenico  (Imray,  127),  Antigua  (Nicholson). 

The  Bourreria  Domingensis  of  Dr.  Grisebach  (FI.  Br.  W. 
Ind.  p.  482)  is  evidently  a very  different  species,  judging 
from  his  short  character,  in  having  a cyme  terminated  with 
glomerated  sericeous  flowers,  a hoary  calyx  ; and  from  his  de- 
scription of  the  leaves  it  appears  to  me  to  be  my  Crematomia 
attenuata ; this  is  confirmed  by  his  citing  as  an  example 
Dr.  Alexander’s  plant  from  Albion  Pen,  in  Jamaica,  which  I 
have  elsewhere  described. 

The  leaves  in  this  species  are  inches  long,  Ij-lf  inch 
broad,  on  a petiole  4-6  (rarely  7)  lines  long.  The  panicles,  ter- 
minal upon  the  younger  ultimate  branchlets,  are  about  2 inches 
long ; and  several  of  these  often  combine  to  make  a large 
spreading  corymb  5 inches  long  and  broad ; the  calyx  is 
3 lines,  the  tube  of  the  corolla  4 lines  long,  its  lobes  3 lines 
in  diameter ; the  ovary  and  fruit  in  their  construction  conform 
with  the  generic  character. 

3.  Bourreria  recurva^  nob. ; — Ehretia  Bourreria,  Desf.  {non 
Linn.)  Ann.  Mus.\.21%  : — ramulis  compressis,  glabris  ; foliis 
late  ovatis,  naviculari-recurvis  et  canaliculatis,  apice  brevi 
obtusulo  attenuatis,  imo  rotundatis,  ineequilateris  et  in  pe- 
tiolum  subito  brevissime  decmTentibus,  utrinque  glabemmis, 
supra  subnitidis,  reticulatis,  subtus  paulo  pallidioribus  ; pe- 
tiole canaliculato,  glabro,  limbo  10-plo  breviore : panicula 
terminali,  a basi  dichotoma,  laxe  et  late  expansa,  ramis 
compressis,  glabris ; calyce  carnoso,  acute  5-dentato,  fusco,’ 
extus  glabro,  intus  pallido  et  subpuberulo ; corollai  tubo 
calyce  paulo  longiore,  lobis  rotundatis ; staminibus  medio 
tubi  insertis,  cum  costis  totidem  tubo  adnatis  continuis,  ex- 
sertis ; stylo  exserto,  superne  incrassato,  valde  dilatato,  2- 
sulcato,  emarginato,  indiviso,  stigmatibus  2 distinctis  sessi- 
libus  terminato. — In  Antillis  : v.  s.  in  herb.  Hook.,  Prince 
-Rupert’s  Head,  ins.  Domenico. 

A species  differing  from  the  two  preceding  in  the  very  deeply 
channelled  recurved  leaves  rounded  at  base,  in  its  inflorescence, 
and  particularly  in  the  agglutinated  divisions  of  the  style. 
The  axils  are  |-1  inch  apart,  the  leaves  3^-4  inches  long, 
l|-2j  inches  broad,  on  a slender  petiole  4-5  lines  long.  The 
spreading  panicle  is  3 inches  long,  5 inches  broad ; the  calyx 
is  3 lines  long,  the  tube  of  the  corolla  4 lines,  the  lobes  2 lines 
in  diameter. 

4.  Bourreria  ovata,  nob. ; — ramulis  teretibus,  violaceis,  cinereo- 
glaucis,  glabris ; foliis  rotundato-ovatis  aut  oblongo-ovatis. 
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apice  suborbiculatis,  imo  breviter  acutis  aut  obtusis,  ssepe 
insequilateris,  planis,  utrinque  glabemmis  et  valde  opacis, 
nervis  tenuibus  venisque  reticulatis  subimmersis,  fusco- 
viridibus,  subtus  paulo  pallidioribus,  nervis  vix  prominulis, 
nitentibus ; petiolo  tenuissimo,  canaliculato,  recto,  limbo 
4-plo  breviore  : panicula  corymbosa,  terminali,  dichotome 
divisa,  ramis  interdum  1-foliolosis,  ramulisque  tenuibus, 
compressis,  glabris ; floribus  brevissime  pedicellatis ; calyce 
obconico,  crassiusculo,  glabro,  dentibus  intus  velutinis ; 
corollae  tubo  calyce  paulo  longiore,  crassiusculo,  lobis  ro- 
tundato-oblongis,  paulo  brevioribus ; staminibus  medio  tubi 
insertis,  paulo  exsertis  ; stylo  breviter  bifido. — In  Antillis  ; 
V.  s.  in  herb.  Mtis.  Brit.^  Bahamas  (exhort.  Cliff.) ; in  herb. 
Hook..,  Bahamas  (anon.),  Jamaica  (Wilson). 

The  axils  are  ^-1  inch  apart ; the  leaves  are  2-2|  inches 
long,  1:^1  f inch  broad,  on  a stiff  slender  petiole  6-9  lines 
long.  The  terminal  panicle  is  3 inches  long,  much  divided ; 
the  pedicels  are  ^ line  long,  the  calyx  3 lines,  the  tube  of  the 
corolla  4 lines,  the  lobes  3 lines  long ; the  anther-cases  are 
rugose  and  subcoriaceous. 

5.  Bourreria  clariuscula,  nob. ; — Bourreria  succulenta,  Griseb. 
{non  Jacq.),  Flor.  Cub.  209; — ramulis  subangulatis,  sub- 
nitidis,  glabris ; foliis  late  ovatis,  apice  rotundatis,  brevis- 
sime acuminatis  vel  emarginatis,  imo  petiolum  versus  ob- 
tusato-attenuatis,  subinsequilateris,  coriaceis,  glaberrimis, 
supra  Igete  viridibus,  nitidis,  valde  reticulatis,  subtus  pal- 
lidioribus,  nervis  divaricatis,  arcuatim  nexis,  glaucis,  pro- 
minentibus ; petiolo  canaliculato,  glabro,  limbo  8-plo  bre- 
viore : paniculis  in  ramulis  alaribus  terminalibus,  dichotome 
ramosis,  ramis  compressis,  glabris,  paucifloris ; calyce  co- 
riaceo,  glabro,  5-dentato,  inaequaliter  rupto ; corollge  tubo 
calyce  8equilongo,lobos  oblongos  aequante;  drupa  pisomajore, 
4-pyrena  ; pyrenibus  generis. — In  Cuba  : v.  s.  in  herb.  Mus. 
Brit.,  Cuba  (Wright,  3119). 

As  previously  mentioned  [supra,  p.  233),  Prof.  Grisebach 
has  confounded,  under  the  same  name  and  number  of  Wright’s 
plants,  this  and  another  (a  species  near  Patagonula) ; but 
neither  of  them  have  the  smallest  resemblance  to  Bourreria 
succulenta  of  Jacquin,  to  which  he  referred  them  : the  above 
plant  has  much  broader,  far  more  coriaceous,  more  reticulated, 
brighter,  and  more  shining  leaves,  upon  stouter  petioles ; they 
are  2-2 J inches  long,  1|-2|^  inches  broad, on  a petiole  2-3  lines 
long ; the  coiymb  is  inches  long,  its  peduncle  1|  inch  long, 
the  branches  3-6  lines  long ; the  calyx  is  3 lines  long,  the 
drupe  4 lines  in  diameter. 
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6.  Buurreria  rigida,  nob. ; — ramulis  teretibus,  pallide  glaucis; 
foliis  elongato-ellipticis  vel  lanceolato-oblongis,  apice  ob- 
tusis  aut  rotundatis,  imo  cuneatim  attenuatis,  coriaceis, 
marginibus  s^pe  valde  revolutis,  supra  convexiusculis,  viri- 
dibus,  in  nervis  sulcatis,  fulvidis,  minute  tuberculato-rugu- 
losis  et  scabride  pilosis,  subtus  flavido-glaucis,  pulverulento- 
tomeutellis,  nervis  valde  prominulis  ; petiolo  rigido,  canali- 
culato,  cum  costa  flavide  pulverulento,  limbo  7-plo  breviore: 
panicula  coiymbosa,  terminali,  dichotome  ramosa,  tomen- 
tella ; calyce  extus  rigide  tomentoso,  dentibus  5 intus  pu- 
berulis ; corollse  tubo  crassiusculo,  calyce  longiore,  lobis 
rotundato-oblongis ; staminibus  medio  tubi  insertis,  antheris 
oscillatoriis,exsertis ; stylo  apice  breviter  bi-  (rarius  tri-)fido. 
— In  Antillis  : v.  s.  in  herb.  Mus.  Brit.^  Jamaica  (Houston), 
ib.  (Sliakespear) ; in  herb.  Hook.^  Jamaica  (Bancroft),  ib. 
(M‘Fadyen). 

A very  distinct  species,  with  branchlets  1-^  line  in  diameter 
and  axils  3-6  lines  apart ; the  leaves  are  3-4  inches  long, 
1 ^-Iv  inch  broad,  on  a petiole  5-6  lines  long : the  panicle 
is  about  3 inches  long  and  broad ; the  calyx  2^  lines  long ; 
tube  of  corolla  3 lines,  lobes  2 lines  long. 

7.  Bourreria  virgata^ Don  (non  Griseb.), Diet. iv. 389 ; — Ehretia 
virgata,  Sw.  Flor.  Ind.  Occ.  i.  463  ; DC.  Prodr.  ix.  506  ; — 
fruticosa,  ramis  tenuissimis,  teretibus,  flexuosis,  divaricatis, 
ramulis  tiliformibus,  scabridulis ; foliis  oblongis  vel  ellip- 
ticis,  apice  obtuse  acutis,  imo  acute  attenuatis,  supra  pror 
funde  viridibus,  nervis  tenuibus  immersis,  planis,  in  costa 
sulcatis,  albo-tuberculatis  et  scabridulo-pilosis,  subtus  pal- 
lidis,  in  nervis  pilosulis ; petiolo  tereti,  scabridulo,  limbo 
14-plo  breviore  : paniculis  terminalibus,  dichotome  ramosis, 
ramis  longis,  tenuissimis,  rigide  pilosulis,  paucifloris  ; calyce 
turblnato,  acute  5-dentato,  extus  pubescente ; corollse  tubo 
calyce  duplo  longiore,  lobis  rotundatis,  dimidio  brevioribus ; 
staminibus  imo  insertis,  antheris  fuscis,  vix  ultra  faucem 
exsertis ; stylo  apice  breviter  bifido ; drupa  (sec.  cl.  Sw.) 
subglobosa,  4-costata,  nitida,  coccinea,  4-pyrena,  pyrenibus 
per  paria  semiadhEerentibus. — In  Antillis  (ins.  S.  Domingo 
in  desertis  Hispaniola^,  Sw.)  : v.  s.  in  herb.  Mus.  Brit.., 
specim.  typ.  (Swartz,  in  flore). 

A shrub,  7 to  8 feet  high,  bearing  the  name  of  Guazumillo, 
with  very  slender,  almost  filiform  branches,  the  axils  being 
about  9 lines  apart ; the  leaves  are  l^-lf  inch  long,  7-10  lines 
broad,  on  a petiole  1-1 line  long  : the  terminal  raceme  is 
about  1 inch  long,  few-fiowered,  with  pedicels  2 lines  long ; 
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the  calyx  is  2|  lines  long,  the  tube  of  the  corolla  4 lines,  its 
lobes  3 lines  long. 

The  three  several  plants  referred  here  by  Dr.  Grisebach 
(PI.  Wright.  Cub.  Or.  p.  528)  all  belong  to  different  species. 

8.  Bourreria  radula,  Don,  Diet.  iv.  390 ; — Ehretia  radula, 
Poir.  {non  Cham.)  Diet.  Suppl.  ii.  2 ; DC.  Prodr.  ix. 
506  ; — ramulis  subangulatis,  puberulis  ; foliis  obovatis,  apice 
rotundis  vel  obtusis,  imo  cuneatim  attenuatis,  valde  coria- 
ceis,  convexis,  in  costa  sulcatis,  supra  crebre  tuberculato- 
scabris,  profunde  viridibus,  subnitentibus,  subtus  cinereo- 
vel  fulvido-pallidis,  subtomentosis,  in  nervis  prominentibus 
scabridulis,  marginibus  valde  revolutis ; petiolo  hispidulo, 
limbo  12-plo  breviore  : paniculis  terminalibus,  laxe  corym- 
bosis ; calyce  tubuloso,  cinereo,  extus  densius,  intus  sparse 
adpresso-pilosulis,  dentibus  obtusis ; coroUse  tubo  calyce 
paulo  longiore  ; drupa  pisi  magnitudine,  4-pyrena,  pyrenibus 
structura  generis. — In  Antillis  : S.  Domingo  (Poiteau)  : v.  s. 
in  herb.  Hook.,  Havana  (Greene),  Cuba  (Drummond),  Key 
West  (anon.). 

A distinct  species,  different  from  the  Bourreria  radula  of 
Chamisso,  which  is  B.  tomentosa.  It  is  easily  distinguished 
by  its  small  coriaceous  leaves,  scabrid  on  both  sides,  and 
closely  punctulated  above  with  large  white  raised  tubercles. 
Its  leaves  are  1-2  inches  long,  6-9  lines  broad,  on  a petiole 
1-2  lines  long. 

This  species  is  confounded  by  Dr.  Grisebach  (Flor.  Br.  W. 
Ind.  p.  482)  with  the  Ehretia  Havanensis,  WiUd.,  which  he 
makes  a variety  of  Bourreria  tomentosa. 

9.  Bourreria  tomentosa,  Don,  Diet.  iv.  390 ; — Ehretia  tomen- 
tosa, Lam.  {non  H.B.K.)  III.  i.  p.  425.  n.  1919  ; Poir.  Diet. 
Sup2).  ii.  1',  DC.  Prodr.  ix.  507 ; — Ehretia  radula,  Cham, 
{non  Poir.)  Linn.  viii.  120  ; — Jasminum  periclymenifolium 
in  parte,  Sloane,  Jam.  ii.  96  ; — ramis  striatis,  ramulis  bre- 
vibus,  cinereo-  vel  brunneo-subvelutinis  ; foliis  oblongis  vel 
ellipticis,  apice  obtusis  vel  rotundiusculis,  imo  obtuse  at- 
tenuatis, subcoriaceis,  supra  pallide  viridibus,  crebre  scabri- 
dulis, S£epe  in  nervis  tomentellis,  subtus  pallidioribus,  velu- 
tino-tomentellis,  nervis  pubescentibus,  marginibus  paulo 
revolutis ; petiolo  pubescente,  limbo  5-plo  breviore ; pani- 
culis in  ramulis  terminalibus, brevibus,paucifloris,tomentosis, 
ramis  compressis ; calyce  5-dentato,  submembranaceo,  extus 
velutino,  intus  puberalo  ; corollse  tubo  calyce  duplo  longiore, 
lobisque  ovatis  utrinque  sparse  puberulis ; staminibus  medio 
tubi  insertis,  exsertis ; stylo  apice  bifido ; drupa  globosa. 
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piso  majore,  4-pyrena,  pyrenibus  generis. — In  Antillis  : v.  s. 
in  herb.  Mas.  Brit.,  Jamaica  (in  hb.  Sloan,  vol.  vii.  folio  36, 
planta  inferior);  loc.  ignot  (Aublet);  Cuba  (Wright,  3121  in 
parte)  ; in  herb.  Hook..,  Jamaica  (March). 

Sloane  probably  regarded  this  plant  as  a variety  of  his 
typical  species,  as  it  is  fixed  on  the  same  sheet,  without  any 
remark.  Lamarck,  in  his  ‘ Illustrations,’  estabhshed  the  species 
upon  a plant  which  he  recognized  as  being  similar  to  it. 
Poiret  quotes  Lamarck’s  type  as  his  authority,  confounding  it 
with  Sloane’s  first  type : hence  the  confusion  to  which  De- 
Candolle  alludes.  The  species  is  sufficiently  distinct.  The 
leaves  are  lj-l|  inch  long,  6-10  lines  broad,  on  a petiole 
3-4  lines  long.  In  Aublet’ s plant  they  are  more  scabrid,  the 
hairs  rising  out  of  minute  white  tubercles  ; the  calyx  is  2|  lines 
long,  the  tube  of  the  corolla  3 lines,  the  lobes  2^  lines  long. 
Wright’s  plant  above  mentioned  was  considered  identical  with 
another  under  the  same  number  by  Dr.  Grisebach ; the  latter 
is  in  reality  B.  Havanensis ; but  he  referred  both  erroneously 
to  B.  virgata. 

10.  Bourreria  Havanensis,  nob. ; — Ehretia  Havanensis,  Willd. 
in  Rom.  Sch.  iv.  805  ; H.B.K.  vii.  206  ; DC.  Prodr.  ix.  508  ; 
— Bourreria  tomentosa,  var.  Havanensis,  Griseb.  FI.  Br.  JV. 
Ind.  482; — Bourreria  virgata  {non  Don),  Griseb.  in  parte 
Cat.  PL  Cub.  209; — Pittonia  similis,  Catesb.  Car.  ii.  tab.  79; 
— fruticosa,  ramosissima,  ramis  sparsis,  cinereo-glaucis, 
glabris,  ramulis  subpubescentibus ; foliis  ellipticis  aut  obo- 
vato-oblongis,  apice  subobtusis  aut  acutis  et  mucronatis_, 
ssepe  emarginatis,  basi  sensim  attenuatis,  subcoriaceis,  supra 
nitidis,  reticulate  nervosis,  vix  tuberculatis,  glabris,  rarius 
in  nervis  sparsim  adpresse  pilosulis,  subtus  pallidioribus, 
in  nervis  veni^ue  pilosulis,  planis ; petiolo  semitereti, 
subglabro,  limbo  6-plo  breviore : paniculis  corymbosis, 
ssepius  in  ramulis  novellis  terminalibus,  subdichotome 
ramosis,  ramulis  compressis,  pilosulis ; floribus  brevissime 
pedicellatis,  pedicellis  articulatis ; calyce  coriaceo,  cinereo- 
velutino,  acute  5-dentato,  dentibus  intus  puberulis  ; corollse 
tubo  calyce  fere  duplo  longiore ; lobis  orbicularibus  extus 
tomentellis ; staminibus  medio  tubi  insertis,  exsertis,  an- 
theris  coriaceis,  rugulosis ; stylo  apice  bifido ; drupa  pisi 
mole,  carnosa,  4-pyi-ena,  pyrenibus  generis. — In  Antillis ; 
ins.  Cuba,  Regia  prope  Havana  (Bonpland) : v.  s.  in  herb. 
Mus.  Brit.,  Cuba  (Wri  ght,  3121,  in  parte) ; in  herb.  Hook., 
Habana  (La  Sagra,  sub  nom.  E.  revoluta). 

The  above  plants  correspond  with  Kunth’s  diagnosis,  except 
that  the  leaves  are  a trifle  larger ; in  La  Sagra’s  plant  they 
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vary  from  f to  2^  inches  long,  7-12  lines  broad,  on  a petiole 
2-3  lines  long ; in  Wright’s  specimen  they  are  paler,  more 
pointed,  and  more  glabrous ; the  panicle  is  1 inch  long,  nuth 
dichotomous  branchlets  2-3  lines  long  ; the  calyx  is  3 lines  long, 
the  tube  of  the  coroUa  4^  lines ; the  drupe  3 lines  in  diameter*. 

11.  Bourreria  cassinifolia,  Griseb.  PI.  Wright.  Cub.  528; — 
Ehretia  cassinifolia,  A.  Bich.  in  La  Sagra  FI.  Cuh.  ii.  113; 
Walp.  Ann.  v.  541  ; — ramis  s*pius  glabris,  ramulis  vix 
pilosulis ; foliis  parvulis,  ssepius  obovatis,  obtusis  aut  sub- 
acutis,  imo  angustioribus,  marginibus  apiceque  revolutis, 
crassis,  coriaceis,  utrinque  glaberrimis,  supra  canaliculatis, 
nitentibus,  nends  immersis,  subtus  pallidioribus ; petiolo 
glabro,  limbo  10-plo  breviore;  panicula  terminali,  sub- 
dichotome  ramosa,  paucitlora,  saepius  3-5-flora ; calyce  mi- 
nute puberulo,  acute  5-dentato,  extus  subsericeo,  dentibus 
intus  puberulis ; corollae  tubo  calyce  paulo  longiore,  lobis 
oblongis,  rotundatis  ; staminibus  paulo  exsertis  ; stylo  bre- 
vissime  bifldo ; drupa  piso  minore,  globosa,  4-pp-ena,  py- 
renibus  generis. — In  Antillis  : v.  s.  in  herb.  Mas.  Brit.,  Cuba 
(Wright,  3125). 

A very  distinct  species,  which  is  stated  by  Dr.  Grisebacli  to 
resemble  B.  Domingensis  in  many  characters ; it  is  difficult, 
however,  to  conceive  any  two  plants  to  be  more  unlike,  the 
leaves  here  being  at  least  twenty  times  as  small,  with  a very 
different  inflorescence.  The  plant  has  the  appearance  of 
a small  Gaylussacia,  with  striated  rugulose  branches,  the 
younger  ones  of  a reddish  hue,  with  axils  1-4  lines  apart ; the 
leaves  are  only  4—6  lines  long,  2^-3  lines  broad,  on  a petiole 
^ line  long  ; the  panicle  is  | inch  long,  sometimes  reduced  to 
a solitary  flower ; the  calyx  is  2|  lines  long,  the  tube  of  the 
corolla  3 lines,  its  lobes  2 lines  long ; the  drupe  is  2 lines  in 
diameter. 

12.  Bourreria  divaricata,  Don,  Diet.  iv.  389 ; Griseb.  PI. 
Wright.  Cub.  528;  Cat.  PI.  Cub.  210; — Ehretia  divari- 
cata, DC.  Cat.  Monsp.  108,  Prodr.  ix.  506; — Ehretia 
spinifex,  Griseb.  {non  R.  & Sch.)  PL  Wright.  Cub.  528  ; — 
Ehretia  montana,  Griseb.  loc.  cit.  528 ; — Ehretia  acantho- 
phora,  DC.  Prodr.  ix.  510; — fruticosa,  ramulis  nodosis, 
cinereis,  divaricatissimis ; foliis  subfasciculatis,  spathulato- 
oblongis,  obtusis,  subcoriaceis,  supra  nitentibus,  in  costa 
sulcatis,  nervis  tenuibus,  divaricatis,  intra  marginem  ar- 
cuatim  nexis,  albo  tuberculatis  et  aspere  scabridis,  margiiii- 
bus  valde  revolutis,  subtus  glaucis,  pubescentibus,  in  nervis 

* This  species,  with  analytical  details,  is  shown  in  Plate  86. 
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pilosulis ; petiolo  tomentoso,  limbo  10-12-plo  breviore : 
corymbis  racemosis,  terminalibus,  paucifloris ; calyce  o- 
dentato,  dealbato,  extus  sericeo,  intus  sparse  puberulo  ; co- 
rollm  tubo  cylindricOj  calyce  dimidio  longiore ; staminibus 
medio  tiibi  insertis,  brevibus,  vix  exsertis ; stylo  brevissime 
bifido ; drupa  globosa,  aurantiaca  vel  rubra,  4-pyrena,  py- 
renibus  generis. — In  Antillis  ; v.  s.  in  herb.  Mus.Brit.^Gviha.^ 
circa  Havanam  et  Monte  Verde  (Wright,  3136) ; in  herb. 
Hook.,  Cuba,  Monte  Verde  (Wright,  1365). 

A L^cium-\ike  shrub,  2 to  5 feet  high,  with  rigid  spreading 
branches ; the  leaves  are  fasciculated  in  each  prominent  node, 
•5-7  lines  long,  1^-2  lines  broad,  tapering  into  a petiole  ^ line 
long ; the  terminal  raceme  is  less  than  1 inch  long,  with  from 
four  to  six  alternate  flowers  on  short  pedicels ; the  calyx  is 
1^  line  long,  the  tube  of  the  corolla  2 lines,  the  lobes  2 lines 
long ; the  drupe  is  3 lines  in  diameter. 

This  plant  is  strangely  complicated  by  Dr.  Grisebach,  at 
different  dates,  with  his  Bourreria  spinifex  and  B.  montana, 
as  will  be  presently  shown,  which  renders  the  synonyms  dif- 
ficult of  explanation. 

13.  Bourreria  spinifex,  nob.  (non  Griseb.)  ; — Bourreria  diva- 
ricata,  Griseb.  [non  Don)  Cat.  PI.  Cub.  210  ; — Ehretia  spini- 
fex, R.  & Sck.  iv.  805  ; D C.  Prodr.  ix.  506  ; — ramis  diver- 
gentibus,  teretibus,  ramulis  in  apice  ramorum  proximis, 
glabris,  axillis  spinuloso-cupularibus ; foliis  oblongis,  apice 
obtusissimis  aut  rotundatis,  imo  obtusis,  coriaceis,  convexis, 
in  costa  valde  sulcatis,  nervis  paucis  immersis,  arcuatim 
nexis,  marginibus  valde  revolutis,  supra  nitentibus,  tuber- 
cidis  albis  exasperatis,  scabrido-pilosis,  subtus  fusco-opacis, 
subglabris,  nervis  prominentibus ; petiolo  glabro,  limbo  8- 
plo  breviore : racemis  terminalibus,  brevibus,  sub-3-floris ; 
calyce  glabro,  acute  5-dentato ; corollm  tubo  cylindrico,  ca- 
lyce duplo  longiore,  lobis  oblongis,  patentibus ; stylo  bre- 
viter  bifido ; drupa  globosa. — In  Antillis : v.  s.  in  herb.  Mus. 
Brit.,  Cuba  (Wright,  3118,  sub  nom.  B.  divaricata). 

This  plant  quite  agrees  with  the  characters  given  by  Eomer 
and  Schulz  to  their  Ehretia  spinifex.  Dr.  Grisebach,  in 
1862,  referred  a Cuban  plant  to  this  species,  under  the  name 
of  Bourreria  spinifex,  quoting  the  synonym  of  those  botanists ; 
but  in  1866  he  converted  this  same  plant  (Wright,  3123)  into 
a new  species,  B.  montana,  which  he  pronounced  to  be  distinct 
from  Bbmer  and  Schulz’s  species ; and  at  the  same  time  he 
referred  Wright’s  plants  1365, 3118,  and  3136  to  his  Bourreria 
divaricata  (not  Don’s),  and  synonymous  with  AAreifa  spinifex, 
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R.&  Sell.  : I have  showm  the  latter  corresponds  with  Wright’s 
3118,  while  1365  (in  parte)  and  3136  belong  to  Don’s  B.  di- 
varicata.  Here  is  a sad  confusion,  which  runs  alike  through 
most  of  the  determinations  of  Dr.  Grisebach  in  this  family,  all 
which  have  been  made  incautiously  and  in  too  much  haste. 

This  is  a small  shrub,  with  numerous  divaricating  branches, 
which  soon  become  bare  and  rugose  from  the  decadence  of  the 
leaves,  the  axils  becoming  somewhat  spiniform  ; the  leaves, 
solitary  on  each  alternate  node,  are  8-10  lines  long,  3-5  lineo 
broad,  on  a petiole  1-1 1 line  long.  The  British-Musemu 
specimen  has  only  a single  flower,  the  others  probably  having 
fallen  away ; its  calyx  is  3 lines  long,  the  tulie  of  the  corolla 
5 lines,  the  lobes  2^  lines  long. 

14.  Bourreria  microphylla^  Griseb.  Cat.  PL  Cub.  210 ; — 
ramulis  tenuibus,  teretibus,  cinerascentibus,  striatellis,  gia- 
bris ; foliis  minimis,  patentibus  vel  recurvis,  ovalibus  vel 
suborbicularibus,  coriaceis,  valde  convexis,  supra  profunde 
viridibus,  tuberculis  piliferis  albis  magnis  exasperatis,  mar- 
ginibus  valde  revolutis,  subtus  flavescentibus  et  pulveru- 
lento-glaucis ; petiolo  pubescente,  limbo  12-plo  breviore  : 
racemis  terminalibus,  paucifloris ; calyce  subsericeo,  5-den- 
tato ; corollse  tubo  calycem  sequante,  lobis  rotundatis  sequi- 
longis. — In  Antillis  in  savannis : v.  s.  in  herh.  Mus.  Brit., 
Cuba  (Wright,  1365  in  parte). 

This  specimen  bears  a ticket  referring  it,  on  the  authority 
of  Dr.  Grisebach,  to  his  Bourreria  virgata,  a veiy  ditferent 
plant ; but  it  corresponds  with  his  Bourreria  microphylla.  It 
is  a shrub  4 feet  high,  with  spreading  branches,  and  branch- 
lets  about  3 inches  long,  with  axils  1-3  lines  apart,  bearing 
solitary  leaves  1^-3  lines  long,  1-2  lines  broad,  on  a petiole 
line  long.  I have  not  seen  the  inflorescence ; but  the 
above  specimen  shows  two  calyces  from  which  the  fruit  has 
fallen ; these  are  glabrous,  pale  outside,  the  teeth  having  to- 
mentose  margins. 

15.  Bourreria  linearis,  nob. ; — fruticosa,  ramis  teretibus,  stria- 
tis,  tortuosis,  nodosis ; ramuhs  ultimis  brevissimis,  aspe- 
ratis ; foliis  paucis,  alternis,  aut  in  nodis  fasciculatis,  mox 
delapsis,  parvis,  linearibus,  spathulatis,  rigidis,  crassiusculis, 
marginibus  valde  revolutis,  supra  in  costa  profunde  sul- 
catis,  tuberculis  albis  setiferis  valde  scabris,  subtus  flavido- 
tomentosis  ; petiolo  fulvo-tomentoso,  limbo  10-plo  breviore  : 
racemis  in  ramulis  novellis  terminalibus,  brevibus,  pauci- 
floris ; calyce  persistente,  tubuloso,  5-fisso,  laciniis  obtuse 
ovatis,  utrinque  adpresse  pilosulis;  di-upa  globosa,  rubra, 
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camosa,piso  minore,  4-pyrena,  pyrenibus  generis. — InAn- 
tillis:  i\  s.  in  herb,  Mus.  Cuba,  Faralloma  Hermitage 

(Wright,  1365  in  parte). 

This  is  another  distinct  species,  the  last  of  the  three  included 
by  Dr.  Grisebach  under  the  specific  name  of  virgata — all  as 
dissimilar  as  can  be  conceived  to  Swartz’s  plant.  It  forms 
a low  bush,  with  gnarled  rough  branches.  The  axils  of  the 
short  young  branchlets,  after  the  fall  of  the  very  deciduous 
leaves,  are  spinescent,  and  so  very  close  together  as  to  give 
them  a muricated  appearance.  The  leaves  are  5-6  lines  long, 
4 line  broad,  the  margins  being  so  greatly  revolute  as  almost 
to  conceal  the  under  surface,  the  petiole  being  ^ line  long  5 
the  calyx  is  line  long,  coriaceous,  cleft  halfway  into  five 
rather  obtuse  lobes,  and  supports  a red  drupe  2 lines  in 
diameter. 


Crematomia. 

I have  already  alluded  to  this  group  of  plants,  which  I have 
separated  from  Ehretia  : it  forms  a series  distinguished  by 
very  salient  characters,  the  tyjie  of  which  is  the  Bourreria 
exsucca  of  Jacquin,  a plant  hitherto  very  indistinctly  described 
and  confoimded  with  others.  From  a fiower  of  the  original 
typical  plant,  contidbuted  by  Jacquin  himself,  from  herbarium 
specimens,  and  assisted  by  an  analytical  di-awing  of  the  struc- 
tm-e  of  the  fruit  taken  from  a living  plant,  I have  been  en- 
abled to  complete  the  characters  of  the  genus  here  proposed 
mider  the  title  of  Crematomia,  a name  derived  from  KpefMaco, 
suspendo,  and  rofir),  sectio,  on  account  of  its  four  carpellary 
achenia,  suspended  by  stiff  threads  from  the  summits  of  a 
divided  free  axile  column,  somewhat  after  the  manner  of  the 
suspended  carpels  in  Gouania,  many  Cruciferce,  Umbelliferce, 
and  Geraniaceoi.  The  calyx  is  constructed  as  in  Bourreria, 
only  that  its  valvate  segments  adhere  more  firmly  together, 
often  splitting  iiTCgularly,  by  the  swelling  of  the  corolla  and 
fruit,  into  two  or  three  unequal  divisions.  The  corolla  is 
tubular  and  fleshy,  with  a border  of  five  orbicular  segments, 
shortly  unguiculated  and  cordately  amdculated  at  their  base ; 
the  stamens  are  often  pilose  at  their  base,  with  anthers  like 
those  of  Bourreria ; so  also  is  the  style,  only  that  it  is  always 
more  deeply  cleft  for  a distance  never  less  than  one-fourth  of 
its  length.  The  ovary  is  subconical,  seated  on  a fleshy  disk, 
and  has  a placentation  similar  to  that  already  described  in 
Rliabdia,  Cortesia,  Ehretia,  and  Bourreria.  The  drupaceous 
fruit  has  a thick  coriaceous  pericarp,  that  falls  away,  leaving 
a quadrately  obovate  cremocarp,  which  ultimately  splits  along 
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its  four  angles,  at  first  into  two  and  afterwards  into  four  equal 
achenia,  angular  within,  flattisli  on  the  dorsal  face,  and  some- 
what winged  on  the  margins,  the  dorsal  side  being  thick  and 
of  a remarkable  spongioid  texture,  composed  of  numerous  very 
long  narrow  cells,  which  radiate  towards  the  periphery,  all 
covered  by  a reticulated  membrane.  A slender  central  column 
is  found  in  the  axis,  which  splits  to  the  base  into  two  parts 
that  again  subdivide,  forming  fom’  equal,  erect,  rigid,  aristi- 
form  supports,  which  are  suddenly  reflected  at  the  summit 
into  as  many  rigid  funicular  chords,  whence  the  achenia  are 
.suspended  at  a point  near  their  base.  It  is  requisite  that  the 
fruit  should  dry  in  the  open  air  to  exhibit  this  structure  com- 
pletely. Upon  the  branch,  after  the  fall  of  the  leaves,  the 
panicle  remains,  the  pericarp  dries  and  falls  off,  the  carpels 
separate  and  are  seen  hanging  from  their  spreading  funicular 
supports ; and  when  at  length  the  achenia  drop  off,  the  divided 
column  remains,  supported  by  the  persistent  unequally  rup- 
tured calyx.  In  the  ventral  angle  of  each  achenium  is  an 
indehiscent,  somewhat  osseous  cell,  of  half  its  length,  of  an 
oblong  shape ; and  upon  one  of  its  sides  there  is  a longitudinal 
narrow  channel,  filled  with  soft  matter  and  nutrient  vessels 
which  penetrate  into  the  cell  below  its  apex,  and  to  which  the 
single  terete  seed  is  attached  in  a manner  similar  to  that  de- 
scribed in  Rhabdia.  The  lateral  large  open  foramen  leading 
into  a pseudo-cell,  a characteristic  feature  'vcvBourreria^  is  alto- 
gether wanting  in  Crematomia — a circumstance  that  affords  a 
ready  distinction  between  the  two  genera,  which  otherwise 
much  resemble  one  another.  This  structure  of  the  flower, 
ovary,  and  fruit  renders  Crematomia  a valid  genus  of  the 
Ehretiacece.  The  achenia,  with  their  pericarpial  covering,  are 
well  depicted  in  Richard’s  drawing  of  a Cuban  plant. 

All  the  known  species  of  Bourreria  are  confined  within  the 
limit  of  the  West-India  Islands  ; several  belonging  to  Grema- 
tomia  have  a similar  origin  ; but  one-half  of  its  known  species 
extend  into  the  Columbian  portion  of  the  continent  and  into 
Mexico. 

Crematomia,  gen.  nov. — Calyx  tubulosus,  ad  medium  in 
dentes  5 acutos  divisibilis,  dentibus  intus  pilosulis,  mar- 
ginibus  dense  tomentosis,  sestivatione  valvatis,  primum 
firme  adliaerentibus,  demum  segregatis,  aut  siepe  in  lobis  2-3 
imequalibus  constans,  persistens.  Corolla  tubulosa,  carno- 
sula,  tuho  calyce  longiore,  fauce  paulo  ampliore,  limbo 
5-partlto,  laciniis  orbicularibus  vel  ovalibus,  imo  brevissime 
unguiculatis  et  rotundatim  cordato-auricidatis,  patentibus, 
sestivatione  quincuncialiter  imbricatis.  Stamina  5 (rarius  6), 
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laciniis  alterna,  tiibo  inserta ; filamenta  imo  latiora,  hie 
dense  pilosa  aut  sparse  pilosula,  superne  gradatim  filiformia, 
exserta;  antherce  2-lobaj,  lobis  oblongis,  fusco-coriaceis,  a 
medio  segregatis,  superne  collateraliter  adnatis,  in  sinu  oscil- 
latorie  affixis,  lateraliter  rima  longitudinali  alba  utrinque  de- 
hiscentibus  : 'pollen  granosum,  globosum,  granis  in  pulverem 
farinosum  niveum  immersis.  Ovarium  conico-oblongum, 
disco  brevi  sidFidtum,  striatum,  glabrum,  semiseptis  2 oppo- 
sitis,  parietalibus,  utrinque  bilamellatim  reflexis,  marginibus 
ovulum  amplectentibus,  hinc  pseudo-4-loculare  et  4-ovula- 
tum.  Stylus  simplex,  exsertus,  apice  fere  ad  medium  2-tissus, 
ramis  I'ectiusculis,  stigmate  subpeltato  singidatim  munitis. 
Drupa  majuscula,  globosa,  calyce  persistente  suffulta : peri- 
carpium  crasse  coriaceum,  utrinque  nitens,  maturitate  deci- 
duum  ; mesocarpium  parcum , subcarnosum : cremocarpium 
persistens,  sub-4-gonum,  in  achenia  4 primum  bigemina, 
demum  omnino  solubile ; achenia  ventre  angulata,  extus 
subplana  aut  paulo  convexa,  lateribus  subalata,  endocarpio 
dorsali  amplo,  spongioso-reticulato,  e cellulis  plurimis  va- 
cuis  elongatis  radiatim  centrifugis  conflato,  angulo  venti'ali 
1-locularia,  1-sperma,  loculis  oblongis,  subosseis,  indehis- 
centibus,  latere  unico  summum  versus  foramine  parvo  (intra 
canalem  angustum  vasiferum  ebasi  adscendentem)  perforatis: 
columella  centralis,  principio  ad  basin  bipartita,  mox  iterum 
fissa  in  carpopliora  4 rigida  tenuia  erecta  ad  summum 
adscendentia ; h^c  subito  reflexa,  chordas  filiformes  liberas 
ad  achenia  infra  medium  afSxas  simidant,  et  hoc  modo 
achenia  libera  in  aere  suspensa  sunt : semen  teres,  loculum  im^ 
plens,  e foramine  suspensum,  structura  Bourrerice  simile. 

Arbores  et  arbusculaj  in  America  tropica  et  in  Antillis  indi- 
gence: ioXia,  alterna^  ohlonga^ petiolata : paniculse  coryTO^osce, 
terminaleSj  soepius  laxe  ramosoe;  flores  alhi,  mediocres^  inter- 
dum  majores  : drapse  majusculce^  soepius  rubree. 


1.  Grematomia  Cumanensis^  nob. ; — Rhamnus  Cumanensis, 
Loejl.  Itin.  182; — Ehretia  exsucca,  Linn.  Sp.  275;  Willd. 
Sp.  i.  1078  ; DC.  Prodr.  ix.  508  ; — Ehretia  cymosa,  Willd. 
{non  Poir.  nec  Thonn.)  in  R.  & Sch.  iv.  805 ; DC.  1.  c.  511', 
— arborescens,  ramis  teretibus,  fusco-cinerascentibus,  gla- 
bris,  lenticellatis ; foliis  obovatis,  acutis,  imo  cuneato-at- 
tenuatis,  coriaceis,  supra  minute  scabridulo-pilosulis,  subtus 
pallidioribus,  opace  brunneis,  glabris,  minute  rugulosis, 
marginibus  paulo  revolutis ; petiolo  tenui,  sulcato,  limbo 
12-14-plo  breviore : corymbis  terminalibus,  pedmiculatis, 
dichotome  multiramosis,  compresso-angularibus,  glabris ; 
floribus  brevissime  pedicellatis,  bracteolatis ; calyce  coriaceo, 
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glabro,  inaequaliter  2-3-fido  ; corolla  infundibuliformi,  tubo 
calyce  duplo  longiore,  lobis  suborbicularibus,  imo  auriculato- 
cordatis,  patentibus,  filamentis  paulo  supra  basin  insertis, 
imo  dilatatis  et  villosulis,  mox  filiformibus,  ciliatis,  longe 
exsertis  ; antheris  linearibus,  imo  fissis,  in  sinu  oscillato- 
riis ; stylo  tenuissimo,  longe  exserto,  pro  quarta  parte  bi- 
fido  ; drupa  4-gone  globosa,  4-pyrena,  pyi'enibus  dorso  spon- 
giosis.— In  Venezuela : v.  s.  in  herh.  Mus.  Brit.^  Cmnana 
(Moritz,  383). 

A tree  twenty  feet  liigb,  called  by  the  natives  Guatacare ; 
its  leaves  are  3-3 1 inches  long,  inch  broad,  on  a petiole 
3 lines  long : the  panicle  is  4 inches  long  and  broad  ; the  ca- 
lyx is  4 lines  long,  glabrous,  striated,  the  tube  of  the  corolla 
9 lines  long,  the  lobes  of  the  border  4 lines  in  diameter ; the 
stamens  exserted  4 lines  beyond  the  mouth  ; the  anthers 
1^  line  long;  the  style  as  long  as  the  stamens. 

2.  Grematomia  grandijlora,  nob. ; — Ehretia  grandiflora,  Poir. 
Diet.  Suppl.  ii.  3 ; i2.  (b  Sch.  Syst.  iv.  529;  DC.  Prodr. 
ix.  510  ; — ramulis  patentibus,  teretibus,  substrictis  ; foliis 
ovatis,  apice  obtusis,  imo  attenuatis,  in^quilateris,  nervosis, 
utrinque  glabris,  subtus  reticulatis,  breviter  petiolatis  : pa- 
niculis  corymbosis,  terminalibus ; calyce  5-dentato,  sub- 
pubescente,  cinereo  ; coroUse  magnge  tubo  calyci  sequilongo, 
lobis  longioribus,  ovatis,  patentibus,  rubellis ; antheris  ob- 
longis,  oscillatoriis ; stylo  apice  bifido. — In  Antillis,  ins. 
S.  Domingo  {rion  vidi). 

This  species  appears  to  differ  from  C.  Guatimalensis  {Bour- 
reria  grandiflora^  Griseb.)  in  its  smaller,  more  oval  leaves, 
and  a corolla  with  larger  reddish  lobes.  The  leaves  are  about 
2 inches  long,  1^  inch  broad. 

3.  Grematomia  Guatimalensis^  nob. ; — Beurreria  grandiflora, 
Bertol.  FI.  Guat.  10  [non  Griseb.) ; — Ehretia  Guatima- 
lensis, DG.  Prodr.  ix.  507  ; — ramulis  apice  subpubescenti- 
bus ; foliis  ellipticis  vel  elliptico-oblongis,  utrinque  acutis, 
basi  angustioribus,  utiinque  subglabris  vel  e tuberculis  mi- 
nutis  obsolete  scabridulis,  planis,  nervis  tenuibus,  immersis, 
supra  opacis,  subtus  pallidioribus ; petiolo  subtenui,  canali- 
culate, glabro,  limbo  6-plo  breviore : panicula  corymbosa 
terminali,  dichotome  ramosa,  ramis  angulato-compressis, 
pubescentibus,  bracteolis  foliolosis,  ovato-lanceolatis  ; calyce 
e laciniis  cohaerentibus  irregulariter  2-3-fido,  coriaceo,  extus 
glabro,  intus  subsericeo  ; corollae  alba}  tubo  infundibuliformi, 
calyce  triple  longiore,  fauce  ampla,  limbi  lobis  suborbiculari- 
ovatis,  imo  cordato-auriculatis,  patentibus ; filamentis  paulo 
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supra  basin  tubi  insertis,  imo  dilatatis  et  villosis,  exsertls  ; 
antlieris  fusco-coriaceis,  mucronatis,  rima  nivea  utrinque 
dehiscentibiis,  oscillatoriis ; stylo  stamina  sequante,  apice 
bifido. — In  Guatemala  et  Venezuela : v.  s.  in  herh.  Mus. 
Brit.^  La  Guayra  prope  Las  Cadugras  (Moritz,  907). 

As  the  above  characters,  drawn  from  the  Venezuelan  plant, 
accord,  with  few  exceptions,  with  the  description  given  by 
Bertoloni  of  his  species  from  Guatemala,  I have  referred  it 
there.  It  differs  from  the  preceding  species,  with  which  Dr. 
Grisebach  confounds  it  (Cat.  PI.  Cub.  p.  204)  in  the  much 
larger  tube  of  the  corolla,  which  is  white  (not  reddish).  The 
Beurreria  grandijlora  of  that  botanist,  from  Cuba  (Wright, 
3122),  without  any  description,  I believe  to  be  a very  different 
plant,  though  I have  not  seen  it. 

The  axils  are  |-lj  inch  apart ; the  leaves  are  3^  inches 
long.  If  inch  broad,  on  a petiole  7 lines  long  ; the  panicle  is 
diffusely  branched,  has  spathulately  linear  deciduous  bracts, 
2-5  lines  long,  all  pubescent ; the  pedicels  are  1 line  long  ; 
the  calyx  is  4 lines  long ; the  tube  of  the  corolla  1 inch  long, 
the  lobes  of  the  border  \ inch  long. 

4.  Crematomia  Guildingiana^  nob. ; — ramis  teretibus,  sub- 
glabris,  supeme  parce  puberulis,  cum  axillis  ramuloinm 
ultimorum  valde  approximatis ; foliis  elliptico-oblongis, 
apice  sensim  acutis,  imo  acutioribus,  utrinque  glabris,  opacis, 
supra  fusco-viridibus,  nervis  subimmersis,  subtus  pallidiori- 
bus,  nervis  prominulis,  marginibus  vix  revolutis ; petiolo 
sulcato,  obsolete  puberulo,  limbo  8-plo  breviore : panicula 
corymbosa,  terminali,  dichotome  expansa,  ramis  subcom- 
jiressis,  subglabris  ; pedicellis  brevibus  ; calyce  coriaceo,  5- 
dentato,  aut  intequaliter  subtrilobo,  extus  adpresse  puberulo; 
corollge  tubo  irifmidibuliformi,  calyce  plusquam  duplo  lon- 
giore,  lobis  obtuse  ovatis,  imo  breviter  cordato-am-iculatis, 
expansis  ; filamentis  supra  basin  tubi  insertis,  imo  dilatatis 
et  viUosis,  mox  puberulis,  sursum  filiformibus,  paulo  ex- 
sertis ; antheris  sublinearibus,  rugulosis,  mucronatis,  imo 
divergentibus,  oscillatoriis ; stylo  exserto,  tenuissimo,  apice 
pro  quarta  parte  bifido  ; ovario  disco  insifo ; drupa  camosa, 
acheniis  4 demum  segregatis,  e carpophoris  suspensis,  dorso 
spongiosis. — In  Antillis : v.  s.  in  herh.  Hooh.j  in  flore  et 
fructu,  ins.  S.  Vincenti  (Guilding,  cum  icone  e plant,  viv.). 

The  details  shown  in  the  analytical  drawing  of  the  Rev.W. 
Guilding,  in  regard  to  the  peculiar  mode  of  suspension  of  the 
achenia,  are  amply  confirmed  by  the  specimen  which  accom- 
panies it ; but  he  does  not  appear  to  have  seen  the  pericarpial 
covering  of  the  fruits,  which  had  fallen  away  at  the  period 
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when  he  gathered  the  plant : this  deficiency,  however,  is  sup- 
plied by  the  Cuban  specimens  of  Crematomia  calophylla,  and 
by  Richard’s  drawing  of  the  same.  It  is  now  easy  to  under- 
stand the  rough  and  incomplete  sketch  by  Jacquin  of  the  fruit 
of  his  Beurreria  exsucca,  which  it  was  impossible  to  compre- 
hend before,  in  the  absence  of  any  specimen. 

The  branchlets  are  stout,  3 lines  in  thickness,  with  axils 
inch  apart;  the  leaves  are  2^-3  inches  long,  l^-lf  inch 
broad,  on  a petiole  4 lines  long.  The  coiymb  is  2^-3  inches 
long ; the  calyx  3 lines  long ; the  tube  of  the  corolla  8 lines 
long,  the  lobes  5 lines  long ; the  filaments  8 lines  long ; the 
ovary  and  style  12  lines,  the  segments  of  the  latter  2^  lines ; 
the  achenia  are  7 lines  long,  lines  broad,  narrowing  up- 
wards and  somewhat  cordately  inflected  at  the  base ; the  cell 
and  its  contained  seed  are  3 lines  long. 

5.  Crematomia  Jacquiniana^  nob. ; — Beuri'eria  exsucca,  Jacq. 
Amer.  45,  tab.  173.  fig.  17 ; Lam.  Diet.  i.  527 ; — Ehretia 
exsucca,  Linn.  Sp.  275 ; DC.  Prodr.  ix.  508  ; — arborescens, 
ramis  interdum  subscandentibus ; folds  ovatis,  acutis,  gla- 
berrimis,  petiolatis  : corymbis  racemosis,  subterminalibus  ; 
floribus  pedicellatis,  albis,  suaveolentibus  ; calyce  urceolato, 
irregulariter  trifido,  extus  glabro,  laciniis  intus  villosis ; 
corollm  tubo  calyce  triple  longiore,  lobis  suborbicularibus, 
imo  auriculato-cordatis,  cum  tubo  crassiusculis,  patentibus  ; 
filamentis  infra  medium  insertis,  longe  exsertis ; antheris 
acutis,  oscillatoriis ; stylo  apice  bifido,  exserto ; fructu  (de- 
lapso  pericarpio?)  sec.  Jacq.  viridi,  4-gono,  apice  obtuse 
angustato,  4-sulcato,  ad  angulos  partibili,  demum  in  achenia 
4 libera  in  arbore  persistentia  soluto. — In  Nova  Granada 
ad  Carthagenam : v.  s.  in  herh.  Mus.  Brit,  (flos  tantum, 
ab  ipso  Jacq.  communicatus) . 

This  species,  which  is  clearly  identified  by  the  flower  sent 
by  Jacquin,  differs  from  the  others  I have  seen,  in  its  more 
fleshy  texture  and  different  proportions.  It  differs  from  all  in 
its  subscandent  habit  and  the  country  of  its  origin ; it  agrees 
with  Ehretia  grandijlora^  Poir.,  in  the  size  of  its  leaves,  but 
differs  in  its  white  (not  reddish)  flowers,  which  have  a much 
longer  tube  and  shorter  lobes. 

It  is  a tree  fifteen  feet  high ; its  leaves  are  2 inches  long ; 
the  calyx  is  2^  lines  long,  the  tube  of  the  corolla  6 lines  long, 
1 line  broad  at  its  base,  5 lines  in  diameter  in  the  mouth ; the 
lobes  are  4 lines  in  diameter,  much  overlapping  one  another 
by  their  auricular  bases  ; the  stamens  extend  2^  lines,  the  style 
3 lines  beyond  the  mouth. 
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6.  Crematomia  venosa,  nob. ; — ramulis  teretibus,  subvirgatis, 
striatis,  glabris ; foliis  ovatis,  apice  rotundatis,  mucronatis 
aut  emarginatis,  imo  obtusis,  subinsequilateris,  in  petiolo 
breviter  subito  decurrentibus,  nndique  glaberrimis,  supra 
viridibus,  costa  sulcata,  nervis  divergentibus  rubellis  arcua- 
tim  nexis,  prominule  reticulatis,  subtus  pallidioribus,  nervis 
rubescentibus  et  prominulis,  planis,  marginibus  paulo  re- 
pando-sinuolatis  ; petiolo  crassiusculo,  sulcato,  glabro,  limbo 
4-8-plo  breviore  : panicula  terminali,  laxe  ramosa,  ramis  di- 
chotomis,  divergentibus,  compressis,  glabris  ; bracteis  valde 
deciduis  ; floribus  fere  sessibbus ; calyce  extus  obsolete  pu- 
berido,  5-dentato,  dentibus  acutis,  intus  cano-subsericeis  ; 
corollse  tubo  calyce  longiore,  lobis  ovalibus,  imo  auriculatis ; 
filamentis  medio  tubi  insertis,  parce  scabridule  pilosulis, 
exsertis ; antheris  coriaceis,  fuscis,  rugosis,  submucronatis, 
oscillatoriis ; stylo  pro  tertia  parte  bifido. — In  Antillis  : v.  s. 
in  herb.  Hook.,  Jamaica  (Dr.  Alex.  Prior). 

The  branches  are  1 or  2 lines  in  thickness,  their  axils  are 
5-|  inch  apart ; the  leaves  are  3j-3f  inches  long,  2 inches 
broad,  on  a petiole  5-10  lines  long.  The  terminal,  very 
spreading  panicle  is  5 inches  long  (including  the  peduncle  of 
If  inches)  and  equal  in  breadth : the  flowers  are  in  bud,  the 
calyx  being  3 lines  long. 

7.  Crematomia  calophylla,  nob.; — Ehretia  calophylla.  Rich,  in 
La  Sagra,  FI.  Cub.  ii.  112,  tab.  61 ; Walp.  Ann.  v.  541 ; — 
Bourreria  reticulata,  Griseb.  Cat.  PI.  Cub.  210 ; — ramulis 
angiflato-compressis,  glabris ; foliis  oblongis,  apice  rotun- 
datis,  imo  obtuse  attenuatis  et  paulo  insequilateris,  rigidis, 
subcoriaceis,  utrinque  glaberrimis,  supra  Ifete  viridibus, 
lucidis,  aut  interdum  maculis  albis  crebris  pustulatis  (nullo 
modo  scabris),  costa  rubella,  nervis  valde  divaricatis  reti- 
culatis,  subtus  pallidioribus,  flavide  glaucis,  costa  crassa 
nervisque  valde  prominentibus,  marginibus  paulo  revolutis ; 
petiolo  subvalido,  sulcato,  rigido,  glabro,  limbo  3-5-plo 
breviore  : panicula  terminal!,  valde  expansa,  dichotome  ra- 
mosa,  glaberrima,  ramis  longis,  validis,  sti'iato-compressis  ; 
calyce  crasso-coriaceo,  glabro  aut  obsolete  piloso,  acute  5- 
dentato,  dentibus  margine  tomentosis,  imo  bractea  linear! 
jequilonga  decidua  donate  ; coroUiB  tubo  calycem  sequante, 
intra  pubescente,  lobis  oblongis,  rotundatis,  imo  brevissime 
auriculatis,  tubo  paulo  longioribus  ; filamentis  imo  dilatatis 
et  pubescentibus,  sub  fauce  insertis,  cum  costis  totidem 
pilosulis  continuis,  exsertis  ; antheris  mucronatis,  lobis  ob- 
iongis,  superne  adnatis,  ad  medium  divaricatis,  in  sinu 
oscillatoriis  ; stylo  his  attingente,  ad  medium  bifido  ; drupa 
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majuscula,  globosa ; pericarpio  coriaceo,  utrinque  nitido, 
pulpa  paucissima ; aclieniis  4 dorso  spongiosis,  columella 
central!  affixis, — In  Antillis  : v.  s.  in  herb.  Hook.,  Cuba  (spe- 
cim.  tjp.  a La  SaCTa  commun.) ; Cuba  (Wright,  3124)  ; in 
herb,  Mus.  Brit.,  Cuba  (Wright,  3124,  sub  nom.  B.  reticu- 
lata). 

I can  perceive  no  essential  difference  between  La  Sagra’s 
typical  specimen  and  Wright’s  plant,  which  Dr.  Grisebach 
made  a separate  species,  both  (especially  the  Museum  specimen) 
agreeing  admirably  with  Richard’s  drawing.  It  is  described 
as  a small  tree,  the  branches  being  furnished  with  large  shining 
leaves,  approximated  towards  their  extremities : the  leaves 
are  3-5  inches  long,  1^-2^  inches  broad,  on  a stiff  petiole 
1-1|  inch  long.  The  panicle  is  longer  and  stouter  in  fruit, 
when  it  is  6|-  inches  long  and  broad,  with  long,  thick,  divari- 
cating branches,  the  peduncle  being  2 4 inches  long ; the  arti- 
culated pedicels  are  ^ line  long ; the  calyx  3 lines  long,  the 
tube  of  the  corolla  2 lines,  its  lobes  3|  lines  long ; the  filaments 
are  subpuberulous ; the  drupe  is  9 lines  long,  8 lines  in  dia- 
meter, supported  on  the  stellated  coriaceous  calyx  ; the  achenia 
correspond  in  structure  with  the  generic  character. 

8.  Crematomia  coriacea,  nob. ; — ramulis  angulato-striatis, 
glabris,  rubescentibus  ’,  foliis  ovatis,  apice  rotundis  et  mu- 
cronulatis,  imo  rotundis  et  breviter  auriculato-cordatis, 
coriaceis,  undique  glaberrimis,  supra  subpallidis,  in  costa 
nervisque  valde  divaricatis  sulcatis,  aut  profundius  vaUecu- 
latis,  venis  grossis  minute  reticulatis,  marginibus  subrevo- 
lutis,  subtus  concoloribus,  nitidiusculis,  costa  nervisque 
transversim  venosis  valde  prominentibus ; petiolo  crasso, 
semitereti,  supra  sulcato,  ruguloso,  limbo  lO-plo  breviore  : 
panicula  laxe  corymbosa,  terminal!,  dichotome  ramosa, 
ramis  longiusculis,  compressis,  nitentibus,  rubellis,  glabris. 
— In  Antillis : v.  s.  in  herb.  Hook.,  Cuba  (La  Sagra). 

This  is  very  different  from  C.  ealophylla,  to  which  it  was 

referred  by  De  Franqueville,  who  obtained  the  specimen  from 
La  Sagra.  It  is  fructiferous,  from  which  all  the  drupes  have 
fallen.  The  species  is  remarkable  for  its  oval,  thick,  coria- 
ceous leaves,  which  are  cordate  at  base,  with  two  imbricated 
auricular  lobes,  and  are  deeply  channelled  along  the  midrib 
and  unusually  spreading  nervures.  The  branchlets  are  thick, 
with  axils  -^-l  inch  apart ; its  leaves  are  2^-3^  inches  long, 
1^-2^  inches  broad,  on  a very  stout  petiole  3-M  lines  long ; 
the  spreading  panicle  is  3^  inches  long. 

9.  Crematomia  attenuata,  nob. ; — Bourreria  Domingensis, 
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Griseh.  in  Flor.  Brit.  W.  Ind.  482 ; — Bourreria  calo- 
phylla,  Griseh.  Cat.  PI.  Cuh.  209 ; PI.  Wright.  Cuh. 
528 ; — Bourreria  tomentosa,  Griseh.  [non  Don)  Cat.  PI. 
Cuh.  209 ; — ramulis  glaucis,  rugulosis,  glabris ; foliis 
late  ovatis  aut  ovato-oblongis,  apice  rotundatis  vel  paulo 
obtusis,  subacutis  et  mucronulatis,  a medio  ad  imum  cu- 
neatim  angustatis,  supra  glabeiTimis  aut  in  costam  sulcatam 
subpuberulis,  Igete  viridibus,  nitentibus,  reticulatis,  nervis 
tenuibus,  subtus  pallide  glaucis  vel  dealbatis,  glandulis  mi- 
nutissimis  nitentibus  saepe  munitis,  costa  puberula,  mar- 
ginibus  subrevolutis ; petiolo  superne  sulcato,  glabro,  limbo 
5-7 -plo  breviore : panicula  terminali,  dichotome  ramosa, 
cinereo-tomentosa,  folio  paulo  breviore,  bracteis  minutis, 
valde  deciduis  ; calyce  5-dentato,  cano-sericeo  ; corollas  tubo 
calyce  dimidio  longiore ; staminibus  paulo  supra  medium 
tubi  insertis,  exsertis ; stylo  pro  tertia  parte  bifido ; drupa 
globosa,  calyce  stellato  sufFulta,  cerasi  mole,  pyrenibus  4 ge- 
neris.— In  Antillis : v.  s.  in  herh.  HooTc..,  Jamaica,  Albion 
Pen  (Dr.  Alex.  Prior)  ; Cuba  (Wright,  3120,  in  flore) ; ibid. 
(Wright,  3124  a,  in  fructu). 

Dr.  Grisebach  has  refen-ed  the  first-mentioned  specimen  to 
Bourreria  Domingensis,  the  second  to  B.  tomentosa.,  and  the 
third  to  B.  calophylla,  all  which  species  differ  extremely  from 
the  species  under  consideration,  which  is  well  marked  by  the 
characters  above  given.  The  leaves  in  the  Jamaica  specimen 
are  a little  broader  and  more  rounded  at  the  apex ; but  they 
are  all  in  like  manner  much  cuneated  at  the  base.  The  drupe 
is  smaller  than  in  Crematomia  calophylla ; but  its  achenia 
prove  that  it  belongs  to  the  same  genus,  and  not  to  Bourreria, 
certainly  not  to  either  of  the  above-mentioned  species.  Its 
leaves  are  2^-4  inches  long,  1^-21  inches  broad,  on  a petiole 
4-7  lines  long. 

10.  Crematomia  elongata,  nob.; — ramulis  compresso-teretibus, 
subnitidis,  junioribus  subtomentosis ; foliis  lanceolato-ob- 
longis,  apice  sensim  obtuse  angustatis,  imo  cuneatis  aut 
obtusiuscule  attenuatis,  supra  e tuberculis  parvis  demum 
albidis  adpresse  scabrido-pilosis,  nervis  tenuibus  immersis, 
subtus  pallidioribus,  glauco-  vel  ferrugineo-tomentellis, 
nervis  paulo  prominentibus,  marginibus  revolutis ; petiolo 
tenui,  canaliculate,  recto,  puberulo,  limbo  6-plo  breviore : 
panicula  terminal!,  dichotome  ramosa,  cinereo-tomentosa, 
folio  vix  longiore ; calyce  5-dentato,  velutine  puberulo, 
dentibus  intus  sericeis  ; corollas  tubo  calyce  paulo  longiore, 
lobis  suborbiculatis,  imo  cordato-auriculatis ; staminibus 
medio  tubi  insertis,  antheris  osciUatoriis,  exsertis ; stylo  pro 
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tertia  parte  bifido,  stigmatibus  peltato-clavatis. — In  Antillis  : 
V.  s.  in  herb.  Hook.,  Jamaica  (Bancroft);  ibid.  (Macfadyen). 

A species  distinguishable  by  its  very  elongated  leaves,  which 
are  3-4|  inches  long,  lj-l|  inch  broad,  on  a petiole  6-9  lines 
long. 

11.  Creinatomia  formosa^  nob. ; — Ehretia  formosa,  DC.  Prodr. 
ix.  510 ; — ramulis  teretibus,  striatis,  glabris,  axillis  approxi- 
matis ; foliis  divaricatis,  ellipticis,  apice  subacutis,  imo  acu- 
tiuscule  vel  obtuse  attenuatis,  submembranaceis,  supra 
opacis,  subnitidis,  glabris  vel  in  nervis  tenuibus  immersis 
tantum  puberulis,  subtus  pallidioribus,  cinereo-glaucis,  sparse 
puberulis ; petiolo  tenuissimo,  striato,  superne  puberulo, 
limbo  4-5-plo  breviore : paniculis  corymbosis,  terminalibus, 
ramulis  tenuibus,  compressis,  pallidis,  glabris  ; floribus  spe- 
ciosis ; calyce  tui'binato,  5-dentato,  extus  brevissime  tomen- 
toso,  intus  cano-sericeo ; corollm  carnosulse  tubo  calyce 
jequilongo,  lobis  patentibus,  rotundis,  imo  cordato-amdcu- 
latis,  tubo  duplo  longioribus  ; filamentis  subulatis,  pilosulis, 
imo  villosis,  supra  basin  tubi  insertis  ; antheris  divaricatis, 
oscillatoriis,  longiuscule  exsertis ; stylo  ultra  tertiam  partem 
bifido,  stigmatibus  peltato-clavatis. — In  Mexico : v.  s.  in 
herb.  Hook.,  Tehuantepec,  prov.  Oaxaca  (Andrieux,  201) ; 
Sierra  Pedro  Nolasco  (Jungensen,  710). 

A tree  thirty  feet  high,  with  branchlets  1^  line  thick,  and 
axils  3 lines  apart;  leaves  2^-3^  inches  long,  1^-2  inches 
broad,  on  a slender*  divaricating  petiole  5-10  lines  long ; the 
panicle  is  2^  inches  long,  with  stiff  spreading  branches  : calyx 
3 lines  long ; tube  of  corolla  the  same  length,  its  lobes  6 lines 
long. 

12.  Crematomia  revoluta,  nob. ; — Bourreria  revoluta,  H.B.K. 
iii.  67  ; — Ehretia  revoluta,  DC.  Prodr.  ix.  507  ; — ramulis 
subteneris,  teretibus,  glabris ; foliis  oblongo-ovatis,  apice 
rotundatis  aut  valde  obtusis,  imo  cuneatis,  crasso-coriaceis, 
supra  profunde  viridibus,  lucidis,  rude  reticulatis,  in  costa 
rubescente  sulcatis,  undique  glabendmis,  subtus  pallidiori- 
bus, subrugulosis,  nervis  venisque  reticulatis  paulo  promi- 
nentibus,  marginibus  revolutis  ; petiolo  glabro,  canaliculato, 
limbo  8-plo  breviore : panicula  racemosa,  terminali,  pauci- 
flora ; calyce  camosulo,  5-dentato,  extus  adpresse  pilosulo  ; 
corollas  tubo  calyce  paulo  longiore,  lobis  ovatis,  imo  auricu- 
latis,  dimidio  brevioribus ; staminibus  medio  tubi  insertis, 
imo  tuboque  illinc  pilosis,  paulo  exsertis ; stylo  pro  tertia 
parte  bifido ; drupa  globosa,  rubra,  pyrenibus  4 bigeminis. — 
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In  Antillis  (hacienda  de  Regia,  Cuba) : v.  s.  in  herb.  Hoolc., 
S.  Domingo  (Schomburgk). 

A species  easily  distinguished  from  all  others  : its  axils  are 
about  I-  inch  apart ; the  leaves  are  1^-2  inches  long,  |-1  inch 
broad,  on  a slender  petiole  2^  lines  long.  The  terminal  pa- 
nicle does  not  exceed  an  inch  in  length  ; the  calyx  is  .3  lines 
long  ; the  cylindidcal  tube  of  the  corolla  4 lines,  the  lobes  of 
the  border  2|  lines  long ; the  subglobose  drupe  is  7 lines  in 
diameter. 

13.  Crematomia  molliuscula^  nob.; — ramulis  tenuibus,  e follis 
delapsis  nodulosis,  compressis,  cinereo-tomentellis ; foliis 
ellipticis,  utrinque  sensim  subacutis,  apice  saepe  obtusioribus, 
supra  opacis,  e tuberculis  minutis  scabride  pilosulis,  nervis 
tenuissimis  immersis,  obscure  reticulatis,  subtus  pallidiori- 
bus,  tomentellis,  in  costa  nervisque  vix  prominulis  cano- 
pubescentibus ; petiolo  tenui,  superne  sulcatulo,  cano-tomen- 
toso,  limbo  8-plo  breviore : panicula  terminal!,  corymbosa, 
folio  breviore,  tomentosa,  dichotome  ramosa,  pauciflora, 
ramulis  bracteis  parvis  sublanceolatis  donatis ; calyce  fere 
sessili,  5-dentato,  submembranaceo,  extus  cano-sericeo,  intus 
puberulo ; corollas  tubo  subinfundibuliformi,  calyce  paulo 
longiore,  lobis  ovalibus,  imo  breviter  auriculatis,  tubo  paulo 
brevioribus,  patentibus  ; filamentis  imo  pilosiusculis,  medio 
tubi  insertis  ; antheris  mucronatis,  imo  cordatis,  longe  ex- 
sertis ; stylo  ad  tertiam  partem  bifido. — In  Antillis  : v.  s.  in 
herb.  Hook.^  Jamaica  (Macnab) ; ibid.  (Macfadyen). 

A species  differing  from  G.  velutina  in  its  larger,  more  fusi- 
form leaves  which  are  minutely  scabridulo-pilose  above,  in 
the  longer  tube  of  its  corolla,  in  the  insertion  of  the  filaments, 
and  mucronate  anthers.  The  axils  are  3^  lines  apart ; the 
leaves  are  2|—4|-' inches  long,  lf-2^  inches  broad,  on  a petiole 
4-7  lines  long ; the  panicle  is  l|-2  inches  long ; the  calyx  is 
2j  lines  long,  with  rather  long  acute  teeth ; the  tube  of  the 
corolla  3 lines,  its  lobes  2|  lines  long. 

14.  Crematomia  velutina,  nob.; — Ehretia  velutina,  DC. Prodr. 
ix.  508  ; — ramulis  teretibus,  substriatis,  cinereo-tomentosis  ; 
foliis  ovato-oblongis,  obtusis,  submucronulatis,  imo  sub- 
acutis, s£epe  canahculatim  recurvis,  supra  opacis,  velutino- 
pilosulis,  in  costa  nervisque  cano-pilosis,  subtus  paulo  pal- 
lidioribus,  cinereo-tomentosis;  petiolo  tenui,  cano-tomentoso, 
limbo  7-plo  breviore : panicula  corymbosa,  terminal!,  brevi, 
pauciflora,  tomentosa ; calyce  submembranaceo,  cano-pubes- 
cente,  5-dentato,  dentibus  submucronatis,  intus  velutinis ; 
corollse  tubo  calyce  paulo  longiore,  infra  medium  ad  inser- 


CONTRIBUTIONS  TO  BOTANY. 


253 


tionem  staminum  pilosulo,  lobis  subrotundis,  imo  auriculato- 
cordatis ; filamentis  imo  pubescentibus ; antheris  coriaceis, 
rugosis,  basi  divergentibus,  exsertis  ; stylo  fere  ad  medium 
bifido. — In  Antillis : v.  s.  in  herb.  Hook.,  Jamaica,  Port 
Henderson  (Lane). 

Its  leaves  are  1^-1|  inch  long,  9-10  lines  broad,  on  a 
petiole  2^-3  lines  long : the  panicle  is  2 inches  long ; the 
calyx  is  3 lines  long,  the  tube  of  the  corolla  4 lines,  the  lobes 
3 lines  long ; the  very  immature  drupe  is  3 lines  in  diameter. 

15.  Crematomia  spathulata,  nob.  ; — ramulis  subtenuibus,  tere- 
tibus,  cinereis,  jimioribus  adpresse  pilosulis ; foliis  longe 
spathulato-oblongis  vel  lanceolato-oblongis,  obtusis,  supra 
obscure  viridibus,  scabrido-asperatis,  e tuberculis  albis  rigide 
pilosis,  subtus  pallidis  vel  brunnescentibus,  pilis  simplicibus 
rigidis  adpressis  vestitis,  fere  enerviis,  marginibus  revolutis; 
petiolo  cano-pubescente,  limbo  12-plo  breviore : racemis  folio 
brevioribus,  aut  terminalibus  vel  e ramulis  novellis  brevis- 
simis  folio  unico  munitis  ortis,  4-6-floris ; floribus  brevissime 
pedicellatis ; calyce  fere  ad  medium  5-6-dentato,  dentibus 
mucronulatis,  utrinque  cano-velutino ; coroUae  tubo  calyce 
paulo  longiore,  lobis  5-6,  rotundis,  imbricatim  expansis ; 
staminibus  5-6,  medio  tubi  insertis ; antheris  longe  ex- 
sertis, mucronulatis ; stylo  ultra  quartam  partem  bifido. — In 
Mexico  : v.  s.  in  herb.  Mm.  Brit,  (ex  herb.  Pavon  sub  nom. 
Ehretia  exsucca). 

The  specimens  bearing  Pavon’s  name,  in  his  own  hand,  are 
inscribed  in  pencil,  by  D.  Don,  Cortesia  spathulata',  but  it 
certainly  does  not  belong  to  that  genus.  Its  branchlets  are 
slender,  with  axils  3-5  lines  apart ; the  leaves  are  1-1 J inch 
long,  3-7  lines  broad,  on  a petiole  1-1-|  line  long ; racemes 
little  more  than  ^ inch  long,  pedicels  -g-l  line  long ; calyx 
3 lines  long ; tube  of  corolla  5 lines,  wider  in  the  mouth,  lobes 
of  border  3 lines  long ; anthers  exserted  2^  lines  beyond  the 
mouth  of  the  tube. 

16.  Crematomia  Kunthiana,n6h. ", — Bourreria  exsvLCCSi,H.B.K. 
iii.  67  {non  Linn,  nec  Jacq.) ; — ramis  teretibus,  glabris,  in- 
canis,  junioribus  pubescentibus;  foliis  obovatis,-  obtusis, 
rotundatis,  coriaceis,  reticulato-venosis,  ssepius  subglabris, 
utrinque  (prsesertim  in  nervis)  strigoso-pubescentibus;  petiolo 
canaliculato,  pubescente  aut  glabro,  cum  margine  ciliato, 
limbo  10-plo  breviore ; paniculis  terminalibus,  corymbosis, 
pedimculatis,  dichotome  ramosis,  pubescentibus ; floribus 
sessilibus ; calyce  irregulariter  2-3-fido,  subpubescente,  la- 
ciniis  acutis  ; corollas  tubo  cylindraceo,  calyce  longiore,  lobis 
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5,  rotundatis,  patentibus ; staminibus  5,  tubo  insertis,  co- 
rolla gequilongis,  imo  villosis  ; stylo  bifido,  stigmatibus  ca- 
pitatis  ; fructu  4-gone  globoso,  depresse  rostrato,  in  aclienia 
4 spongiosa  demum  soluto. — In  Venezuela,  prope  Cumana 
{non  vidi). 

This  is  indigenous  with  C.  Cumanensis^  and  is  also  called 
Guaticard  by  the  natives ; but  it  differs  from  it  in  its  rounder 
leaves,  not  cuneate  at  base,  of  only  half  their  size,  on  a shorter 
pubescent  petiole,  in  its  pubescent  inflorescence  with  sessile 
flowers,  its  tomentose  calyx,  its  corolla  with  a shorter  and 
more  cylindidcal  tube.  Its  leaves  are  1|-  inch  long,  on  a petiole 
1-2  lines  long.  It  is  a tree  20  feet  high. 

17.  Grematomia  Andrieuxii^  nob. ; — Ehretia  Andrieuxii,  DC. 
P;Wr.ix.510; — ramulis  teretibus,  flexuosis,  rugosis,  cinereo- 
tomentosis ; foliis  ovatis,  imo  rotundiusculis,  apice  obtusis 
aut  obtusissimis,  naviculari-recurvis,  marginibus  plicato- 
undulatis,  utrinque  canescenti-pubescentibus,  nervis  paral- 
lelis,  divergentibus ; petiolo  cano-velutino,  limbo  8-plo  bre- 
viore  : panicula  sulieorymbosa,  terminali,  breviuscula,  di- 
chotome  ramosa,  cano-velutina ; floribus  majusculis,  capi- 
tato-aggregatis,  brevissime  pedicellatis ; calyce  breviter 
campanulato,  5-dentato,  utrinque  velutino ; corollm  tubo 
calycem  vix  excedente,  late  infundibuliformi,  lobis  rotundis, 
imo  late  cordato-auriculatis,  patentibus,  tubo  duplo  longiori- 
bus ; filamentis  imo  villosis,  sub  fauce  insertis,  exsertis ; 
stylo  pro  tertia.  parte  bifido. — In  Mexico : v.  s.  in  herb. 
Hook.^  Puebla  (Andrieux,  200). 

A very  distinct  species,  apparently  of  low  growth,  with  very 
rough,  flexuose,  tomentous  branchlets,  with  axils  3 lines  apart ; 
leaves  1-1?  inch  long,  inch  broad,  on  a patent  or  reflected 
petiole  l|-2  lines  long:  panicle  1|^  inch  long,  with  crowded 
flowers  ; calyx  2 lines  long  and  broad ; tube  of  corolla  2 lines 
long,  lobes  4 hnes  long. 

18.  Grematomia  fasciculata^noh.] — Ehretia  fasciculata,.ffi.B.A" 
iii.  66 ; DC.  Prodr.  ix.  508; — Lutrostylis  inermis,  Don., 
Diet.  iv.  391 ; — ramosissima,  ramulis  teretibus,  albescenti- 
bus,  glabris ; foliis  in  summo  ramulorum  brevissimorum  3 
vel  4,  pseudo-fasciculatim  approximatis,  obovato-oblongis, 
obtusis,  basi  acutis,  subcoriaceis,  nervosis,  reticulatis,  utrin- 
que glabris,  margine  ciliatis,  supra  Imte  viridibus,  subtus 
paUidioribus  ; petiolo  canaliculato,  tenuissimo,  ciliato,  limbo 
5-6-plo  breviore : paniculis  corymbosis,  terminalibus,  bre- 
vissimis,  dichotome  ramosis,  ramis  angulatis,  pubescentibus ; 
calyce  5-fido,  dentibus  acute  ovatis,  margine  tomentosis ; 
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ovario  depresse  globoso,  .sub-4-gono,  glabro ; stylo  fere  ad 
basin  diviso,  laciniis  erectis,  stigmatibus  subcapitatis  ; drupa 
globosa,  piperis  mole,  pyrenibus  4,  monospermis. — Prope 
Cumana  [non  vidi). 

The  above  characters,  from  Kunth’s  description,  conform 
with  this  genus,  only  that  the  style  is  more  deeply  divided 
than  usual : the  specimen  from  which  they  were  taken,  how- 
ever, was  stated  to  be  incomplete,  and  apparently  without 
flowers  and  with  immature  fruit.  We  find  a parallel  of  the 
almost  fasciculate  leaves  in  C.  Guildingiana  and  in  some  spe- 
cies of  Bourreria.  The  leaves  are  2 inches  long,  on  a petiole 
4-5  lines  in  length ; the  panicle  is  1 inch  long ; the  placenta- 
tion  of  the  ovary  after  the  fall  of  the  corolla  conforms  to  the 
character  of  the  genus. 

19.  Crematomia(^)  liuanita\ — Morelosia  huanita,  LI.  et  Lex. 
Nov.  Veg.  Desc.  1 ; Don^  Diet.  iv.  392  ; — ramulis  tortuosis, 
ultimis  deformatis,  angulatis ; foliis  in  extremitate  ramu- 
lorum  ovatis,  nitidis,  integerrimis,  longe  petiolatis : pani- 
culis  corymbosis,  terminalibus  ; floribus  plurimis,  sessilibus, 
articulatis  et  caducis,  odoratissimis ; calyce  coriaceo,  ven- 
tricose  tubuloso,  5-fido ; corollm  tubo  calyce  subbreviore, 
lobis  rotundis,  aestivatione  inter  se  cucullatim  imbricatis, 
demum  paten tissimis  ; filamentis  medio  tubi  insertis,  subu- 
latis,  imo  tomentosis ; antheris  exsertis,  sagittatis,  polline 
albido  ; ovario  conico,  striato  ; stylo  apice  2-fido,  cum  stig- 
matibus clavatis ; di’upa  globosa,  sub-4-gona,  subcamosa, 
coriacea,  nitida,  styli  vestigio  apiculata,  imo  laciniis  caly- 
cinis  circumdata  ; nuce  oblonga,  4-sulcata,  loculis  4 mono- 
spermis (an  in  acheniis  4 demum  solubili?). — In  ]\Iexico, 
ad  Urupuam,  prov.  Mechoacan  (Valladolid)  {non  vidi). 

The  Morelosia  of  La  Llave  and  Lexarza  has  always  been  a 
genus  of  doubtful  position  : by  its  authors  it  was  considered  to  be 
near  Cordiacece  on  the  one  hand,  and  near  Ebenaceee  on  the  other. 
Endlicher  placed  it  after  Symplocos,  stating  that  its  ovary  was 
inferior  and  adnate  to  the  calyx — an  eiTor  arising  from  an 
ambiguous  expression  in  its  original  character.  Prof.  De 
Candolle  showed  (Prodr.  x.  177)  that  it  cannot  belong  to 
Borragineui^  Ehenaceoe.^  or  Styracece.  The  characters  given 
of  it  are  sufficiently  clear,  showing  that  its  ovary  is  superior 
and  enclosed  in  a tubular  per igy nous  corolla^  and  that  its  fruit 
is  supported  by  the  ruptured  segments  of  the  calyx.  The  error 
above-mentioned  has  arisen  from  the  expression  of  the  author, 
“ calyx  adherens,”  meaning  or  attached  to  the  base  of 

the  drupe.  Its  bifid  style,  combined  with  its  other  cliaracters, 
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shows  that  it  belongs  to  Eliretiaceee^  and  either  to  Bourreria  or 
Crematomiay  probably  the  latter,  on  account  of  its  Mexican 
origin,  the  short  tube  of  the  corolla,  the  large  imbricated  lobes 
of  its  border,  and  the  stamens  tomentose  at  base : it  is  a spe- 
cies near  C.  formosa,  from  which  it  appears  to  differ  little. 
The  character  of  the  fruit  was  probably  drawn  from  the  drupe 
in  an  immature  state,  when  the  achenia  were  agglutinated 
together. 

It  is  described  as  a tree  of  middle  size,  with  a scabrid, 
rough  trunk,  its  leaves  being  3-4  inches  long,  upon  elongated 
petioles. 

On  the  Comparative  Carpical  Structure  of  the 
Ehretiace^  and  Cordiace^. 

Thus  far  the  carpical  structure  of  the  Ehretiacece  has  been 
explained,  especially  under  the  typical  form  of  Ehretia ; and 
it  will  tend  to  a better  comprehension  of  the  subject  if  I offer 
a few  observations  upon  Cordia^  because  a very  distinguished 
botanist  has  proposed  to  amalgamate  Ehretiacew  with  Cor- 
diaceoe.  M.  Baillon,  in  an  instructive  analysis  of  the  ovary  of 
Cordia  (Adans.  iii.  1,  pi.  1),  points  to  the  analogy  existing  in 
the  early  development  of  the  ovaries  of  Cordia  and  Heliotro- 
jnuvi^  and,  without  sufficient  consideration  of  the  subject,  he 
pronounces  these  two  genera  to  be  inseparable ; and,  as  the 
latter  has  been  refeiTed  by  some  to  EhretiacecBy  he  would  unite 
the  Cordiece^  Ehretiece^  Heliotropiece^  and  Borraginece  into  one 
family  {Cordiaceoe).  He  thus  divides  it  into  two  groups  : — 

1.  Borraginece  proper. 

2.  Cordiacece,  subdivided  into 

A.  Cordieoe,  having  an  embryo  with  plicated  cotyledons. 

B.  Heliotropiece^  with  simple  cotyledons,  without  albumen. 

C.  Tournefortiece^  with  simple  cotyledons,  with  albumen. 

But  he  does  not  state  in  which  of  these  he  would  place  the 
Ehretiacece. 

These  were  the  inferences  he  drew  from  his  examination  of 
the  ovary  of  Cordia  ferruginea ; and  he  figured  in  the  drawing 
above  quoted  the  different  stages  observed  from  the  period  of 
the  earliest  development.  He  depicts  the  formation  of  two 
rudimentary  carpels,  which,  by  the  inflexion  of  their  margins, 
form  a low  dome  with  a unilocular  cavity,  in  the  bottom  of 
which,  intermediate  between  the  four  cardinal  points,  he  per- 
ceived the  evolution  of  four  ovules,  fixed  in  the  base  upon  as 
many  placentary  ridges,  while  between  them  four  septiform 
enlargements  emanated  from  the  wall  of  the  cell  at  those  car- 
dinal points,  leaving  as  many  shallow  fossets  in  the  base 
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of  the  cell,  where  the  ovules  became  ensconced ; the  parietal 
emanations  tapered  upwards,  gradually  closing  and  joining 
together  so  as  to  fomi  the  style  and  stigma ; and  while  the  cells 
thus  produced  continue  to  grow  downwards,  the  anatropous 
ovules  remain  attached  to  their  original  placentary  supports, 
with  their  micropyles  pointing  upwards.  At  this  stage,  31. 
Baillon’s  description  ceases,  and  he  does  not  relate  what  occurs 
in  the  fmther  development  of  Cordia^  or  what  takes  place  in 
Heliotropuim  or  Ehretia.  The  differences  in  these  subsequent 
developments  may,  however,  be  summarized  in  the  following 
manner. 

In  Gordia  the  four  parietal  emanations  gradually  approach 
each  other,  to  form  four  equal  partitions  united  in  the  axis,  so 
that,  at  the  period  of  flowering,  the  ovaiy  is  completely  4-celled, 
with  a single  subanatropous  ovule  in  each  cell,  attached  to  the 
internal  angle  by  a point  below  its  apex  or  by  its  middle : the 
com])letlon  of  this  growth  results  in  a drupaceous  fruit,  with  a 
4-celled  osseous  nut,  each  cell  with  a single  seed  suspended 
from  below  the  summit,  with  a descending  raphe  terminating 
in  the  basal  chalaza,  the  radicle  of  the  exalbuminous  seed 
being  superior,  and  the  cotyledons  singularly  plicated  length- 
wise. In  the  base  and  centre  of  the  nut  a large  hollow  is  seen 
filled  with  placentary  tissue,  from  Avhich  four  sets  of  nourish- 
ing vessels  issue,  penetrating  through  a minute  perforation 
near  the  summit  of  each  cell,  and  terminating  in  the  hilar 
attachment  of  the  seeds.  These  are  the  very  peculiar  trans- 
formations that  serve  to  distinguish  the  Cordiacece  from  all 
other  developments  of  the  same  alliance. 

In  Ehretia^  the  ovary  at  an  early  stage  is  developed  much 
after  the  manner  of  Gordia : the  rudiments  of  four  ovules 
emanate  at  the  same  points,  and  we  see  four  similar  inter- 
mediate parietal  enlargements ; but  the  basal  placentary  ridges 
combine  to  form  a compressed  elevated  line,  ranning  from 
front  to  back  across  the  axis,  which  continues  to  grow  upwards, 
carrying  the  ovules  with  it,  or,  what  amounts  to  the  same  tiring, 
the  principal  growth  of  the  whole  takes  place  downwards ; and 
in  this  manner  the  placentary  columella  is  produced,  whicli 
31.  Baillon  does  not  seem  to  have  noticed.  On  the  other  hand, 
the  parietal  enlargements  do  not  meet  round  the  axis,  as  in 
Gordia^  but  are  thrust  aside  after  a while ; the  sinister  and 
dexter  emanations  form  semisepta,  which,  on  approaching  the 
columella,  become  suddenly  reflected  both  ways,  in  parallel 
directions,  to  meet  the  corresponding  parietal  growths  from  the 
anterior  and  posterior  walls : the  consequence  is  that,  at  the 
period  of  the  perfection  of  the  flower,  we  see  two  bilocular 
carpels,  each  cell  having  a suspended  ovule,  while  a vacant 
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space  runs  across  the  axis  anteriorly  and  posteriorly,  filled 
with  a compressed  plate,  which  is  the  columella  that  supplies 
the  nomdshing  vessels  for  the  growth  of  ovules  and  seeds. 
This  growth  is  constant  throughout  the  EhretiacecB.  The  sub- 
sequent developments  of  the  fruit  in  the  different  genera 
become  modified  in  the  manner  already  described. 

In  the  Bon-raginacece  there  exists  in  the  earlier  stages  a 
normally  bicarpal  development  very  similar  to  that  of  Cordia\ 
but  diming  the  subsequent  growth  there  is  a tendency  to  a 
separation  of  the  whole  into  four  cai-pels,  more  or  less  bi- 
geminately  combined  in  pairs ; the  style  remains  free  in  the 
centre,  supported  upon  a common  gynobase,  upon  which  the 
four  carpels  are  affixed,  and  from  which  fheir  ovules  and  seeds 
derive  their  nomdshing  vessels.  This  constitutes  a subfamily 
marked  by  many  peculiar  characters  : it  requires,  however,  a 
thorough  reinvestigation. 

In  the  Heliotropiacece,  the  ovary,  normally  as  well  as  at 
matmdty,  is  bicarpellary,  and  the  carpels  are  seated  upon  a 
conical  gynobase  of  half  their  height.  The  style  is  usually 
very  short,  thick,  and  suddenly  enlarged  into  a pulvinate  or 
discoid  form ; and  this  is  terminated  by  two  sessile  stigmata, 
more  or  less  abbreviated.  The  fruit  is  generally  exsuccous, 
divisible  into  four  single  or  into  two  bilocular  nuts ; when  four 
nuts  are  produced,  there  is  a short  placentary  process  that 
rises  from  the  g^mobase,  to  which  the  nucules  are  attached, 
and  which  answers  the  {)urpose  of  the  columella  seen  in  the 
Ehretiacecp,  in  affording  nutrition  to  the  seeds ; they  are  not 
bigcminately  connected,  as  in  that  family. 

Hence  it  will  be  seen  that  the  Cordiacece  possess  characters 
which  amply  distinguish  them  from  the  EhretiacecB^  Heliotro- 
piacece^  and  Borraginacece.  Nearly  all  the  speeies  of  the 
family  have  been' huddled  into  the  single  genus  Cordia^  be- 
cause no  one  has  taken  the  trouble  to  ascertain  their  true 
characters,  their  examination  having  been  singularly  neglected. 
It  is  remarkable  that,  among  the  175  species  of  Cordia  enu- 
merated by  De  Candolle  in  his  ‘ Prodromus,’  the  number  of 
cells  existing  in  the  fruit  is  mentioned  in  only  foui'  cases,  and 
utter  silence  is  maintained  throughout  the  whole  in  regard  to 
the  number  of  cells  in  the  ovary,  even  in  the  generie  charac- 
ter ; and  the  point  of  suspension  of  the  ovules  and  attachment 
of  the  seeds  is  everywhere  ignored.  Prof.  Fresenius,  in 
working  the  monograph  of  the  family  for  Martius’s  ‘ Flora 
Brasiliensis,’  contents  himself  with  a few  words  in  stating  the 
ordinal  character : in  regard  to  its  4-lo.cular  ovary,  he  merely 
says  there  is  an  anatropous  ovule  in  each  cell,  appended  from 
the  summit  (which  is  not  exactly  trae) ; and  in  regard  to  the 
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seeds,  he  is  silent  about  the  existence  of  integuments,  raphe, 
or  chalaza,  and  none  of  his  many  analytical  figures  gives  any 
information  upon  these  subjects. 

It  is  to  be  regretted  that  a very  small  amount  of  reliable 
information  has  been  recorded  eoncerning  the  carpical  struc- 
ture of  the  family.  Among  the  few  analyses  that  have  been 
published,  that  of  Gaertner  is  the  most  important : he  shows 
in  his  work  (i.  364,  tab.  76.  fig.  1)  that  of  Cordia  {Sebestena) 
Myxa,  where  the  seed  is  suspended  a little  below  the  summit, 
with  a raphe  descending  from  that  point  to  the  base,  its  small 
radicle  being  superior,  and  its  large  fleshy  cotyledons  deeply 
plicated.  A very  different  version  of  this  structure,  in  a plant 
which  he  called  Cordia  Myxa^  is  given  in  Wight’s  ‘ Illustra- 
tions,’ pi.  169  : in  the  ovary  the  ovules  are  there  shown  to  be 
quite  erect,  fixed  in  the  basal  angle  of  each  cell ; in  the  fruit 
the  point  of  the  attachment  of  the  seed  is  not  indicated,  though 
it  is  drawn  separately  in  fig.  1 1 , without  any  mark  of  i aphe  or 
chalaza.  This  analysis  is  drawn  by  an  Indian  artist,  and 
shows  evident  marks  of  inaccuracy ; for  the  embryo,  as  shown 
in  figs.  11  and  12,  has  a long  pointed  radicle,  which  is  inferior 
(instead  of  superior).  I therefore  place  more  reliance  upon  the 
analysis  of  Gaertner,  which  is  more  conformable  with  my  own 
observations,  as  will  be  shown  presently.  Wight’s  ‘ leones,’ 
also  drawn  by  Indian  artists,  show  the  ovules  in  the  same 
position  as  that  indicated  in  the  ‘ Illustrations,’  in  two  other 
species  of  Cordia,  in  pis.  1379  and  1381,  while  in  three  other 
cases  they  are  attached  by  their  middle,  as  seen  in  plates  469, 
1378,  and  1380,  which  agrees  with  what  I have  generally 
found  in  the  Brazilian  species  of  Cordia.  Prof.  A.  De  Candolle, 
in  a note  to  the  genus  Varronia  (Prodr.  ix.  468),  states  that 
the  ovules  are  there  laterally  affixed  to  the  internal  angle  of 
the  cells ; and,  again,  in  another  note  (p.  471)  he  adds  that  he 
found  the  ovules  in  C.  gerascanthus  attached  as  in  Varronia, 
and  that  in  C.  Chamissoniana  (a  closely  allied  species)  the 
point  of  attachment  is  nearer  the  base ; but  my  observations 
upon  the  same  species  convince  me  that  the  connexion  is  at 
the  middle,  rather  above  than  below  it : in  C.  discolor  he  found 
the  ovules  fixed  as  in  Varronia.  My  examination  of  the  uni- 
locular nut  of  Cordia  glabra  shows  that  the  seed,  which  tightly 
fits  the  cell,  is  attached  by  a somewhat  broad  hilum  to  a spot 
a little  below  the  middle  of  the  cell,  from  which  point  a line 
of  raphe,  imbedded  between  the  two  integuments  *,  descends 

* The  seed,  as  stated  by  Gaertner,  has  two  integuments : the  outer 
one,  of  very  friable  texture,  quite  white,  is  composed  of  numerous  large 
cells  rather  laxly  agglutinated  together ; but  it  adheres  firmly  to  the  inner 
integument,  which  is  opaque,  very  finely  reticulated,  like  an  extremely 
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to  a small  basal  chalaza ; at  the  base  of  the  nut,  on  the  same 
side,  a compressed  open  channel  is  seen,  leading  to  the  small 
abortive  cells,  filled  with  a chord  of  nomdshing  vessels  which 
communicate  with  the  hilum  of  the  fertile  seed.  I have  exa- 
mined the  ovaries  and  fruits  of  many  Brazilian  species  of 
Cordia,  all  giving  nearly  similar  results ; and  we  may  infer, 
fi-om  the  preponderance  of  all  this  evidence,  with  a tolerable 
degree  of  confidence,  that  the  ovules  in  the  ovary  or  the 
seeds  in  their  nuts  are  never  affixed  to  the  base  of  the  cells, 
but  are  always  attached  nearer  their  middle,  either  above  or 
below  it,  in  the  internal  angle.  In  addition  to  this  evidence, 
Koxburgh  affirms  of  C.  serrata  that  its  ovules  are  affixed  in 
the  axis. 

The  Cordia  Myxa  of  Roxburgh  appears  to  me  a very  dif- 
ferent plant  from  that  figured  by  Wight,  under  that  name,  in 
his  ‘ Illustrations,’  in  which  the  leaves  are  larger  and  the  fruit 
is  more  than  double  the  size.  I have  examined  the  finit  of 
('ordia  ohlongifolia,  Thw.,  which  corresponds  completely  in 
size,  especially  in  the  persistent  calyx,  with  the  figure  of 
('.  }[i/xa  in  Wight’s  ‘ Illusti-ations.’  Here  the  drupe  is  almost 
globular,  with  a short  conical  apex,  and  is  seated  in  a thick, 
striated,  cupular  calyx,  with  a denticulated  margin  ; the  peri- 
carp is  extraordinarily  thick,  composed  of  numerous  coarse 
woody  fibres,  after  the  manner  of  a cocoa-nut,  within  which 
is  a fleshy  mesocarp  that  envelops  the  nut : this  nut  is  scarcely 
more  than  half  the  length  and  one-third  the  breadth  of  the 
pericarp,  and  is  marked  externally  with  a few  deep  hollow 
j)unctures ; it  has  two  fertile  cells  (the  other  two  being  abor- 
tive), with  a lai'ge  hollow  cavity  in  the  base,  which  is  con- 
tinued up  the  axis  in  a narrow  channel  which  is  open  at  the 
toothed  apex  of  the  nut ; here  the  seed  in  each  cell  is  attached 
by  its  middle,  certainly  not  below  it,  at  the  point  where  the 
})lacentarv  vessels  from  the  centi-al  columella  enter  the  cells 
in  communication  with  the  descending  raphe.  Roxburgh’s 
( 'ordia  monoica  has  a much  smaller  drujie,  which  is  oblong, 
only  I inch  long,  with  a much  thinner,  fibrous  pericarp,  and 
a fleshy  mesocai'p  covering  a nut  which  has  only  a single 
.seed,  attached  near  its  middle.  Cordia  Bantamensis^  BL,  a 
species  closely  allied  to  the  above,  has  an  oblong  apiculated 
drupe,  longer  and  naiTOwer  than  in  C.  ohlongifolia^  seated  in 
its  cupidar  calyx : the  nut  is  1-celled,  with  the  indications  of 

thin  waxy  albumen ; it  is  polished  inside,  and  marked  with  several  lon- 
gitudinal nerve-lilce  lines,  produced  by  pressiue  between  the  plicatures  of 
tlie  cotyledons  : but  both  these  integuments  are  quite  void  of  any  vessels, 
except  those  of  the  raphe,  which  are  enclosed  in  a sheath  imbedded 
between  them. 
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three  abortive  cells ; the  seed  is  here  fixed  above  the  middle 
of  the  cell,  with  a conspicuous  descending  raphe  terminating 
in  the  basal  chalaza.  Myxa  will  make  a good  genus  com- 
posed of  several  species,  only  a comparatively  small  portion 
of  the  122  species  classed  in  the  section  Myxa  by  De  Candolle. 

Cordia  might  conveniently  be  divided  into  several  genera, 
for  which  good  difterential  characters  now  exist.  The  form  and 
{estivation  of  the  calyx  have  already  served  for  sectional  divi- 
sions ; but  those  of  the  corolla  have  been  little  attended  to. 
Prof.  De  Candolle  has  noticed  that  the  border  of  the  corolla  is 
campanulate  and  plicated  convolutely  in  Varronia^  as  in  the 
Convolvulacece  • in  C.  decandra^  Hook.  & Arn.,  and  C.  angio- 
carpa^  Rich.,  the  stamens  are  twice  or  three  times  the  usual 
number,  and  the  lobes  of  the  corolla,  which  are  equally  nu- 
merous, have  a contorsively  imbricated  {estivation : in  some 
species  the  border  is  corrugated,  but  in  general  the  lobes 
of  the  border  are  quincuncially  imbricated,  in  aestivation.  It 
has  not  been  noticed  that  in  all  the  species  forming  the  section 
Gerascanthus  the  border  is  cleft  to  the  base  into  five  equal 
flat  lobes,  which  in  aestivation  are  folded  sinistrorsely,  as  in 
Echites : this  generic  name,  established  by  P.  Brown,  might 
therefore  be  restored.  The  section  RhahdocaJyx  has  one  lobe 
of  the  border  external  in  aestivation,  while  the  other  four  are 
convoluted.  The  characters  of  the  stamens  and  fruit  afford 
other  good  indications.  Besides  the  features  I have  men- 
tioned as  distinguishing  Myxa^  may  be  added  that  of  its 
polygamous  or  monoecious  flowers.  Cordia^  indeed,  stands 
in  much  need  of  a thorough  careful  examination  and  redistri- 
bution. 

There  is  one  point  deserving  of  notice — that,  from  some  un- 
known cause,  it  rarely  happens  in  Cordia  that  more  tlian  one 
ovule  becomes  fertilized ; and  this  occurs  equally  in  the  plants  of 
the  Old  and  New  World.  The  drupaceous  nut  is  usually  more 
or  less  gibbous  and  one-celled,  with  the  seed  attached  as  above 
described,  in  which  case  the  abortive  cells  are  generally  seen 
on  the  flattened  side,  above  the  middle.  May  this  almost 
constant  abortion  be  owing  to  a defect  in  the  stigmata,  or  to 
the  puncture  of  insects,  attracted  perhaps  by  the  nectariferous 
gland  ? I have  seen  cases  where  the  flowers  on  a branch  ap- 
peared quite  perfect,  but  there  was  hardly  one  ovary  in  the 
whole  that  had  not  been  attacked  by  a minute  grub. 

On  a future  occasion  I will  call  attention  to  a new  group  of 
plants  (the  Auxemmacece) , closely  allied  to  Cordiacece^  distin- 
guished by  the  great  augmentation  of  the  calyx  in  fioiit,  l)y 
the  peculiar  aestivation  of  the  corolla,  and  by  its  atropous 
ovules  and  seeds. 
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Crescentia 61 

Crescentiacefe  57 

Cbinodexdbon  188 


INDKX. 


265 


PAGE 

Crinodendron  Ilookerianum,  Gay,PL.  83  A.  189 
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trihuloides,  Cass 41 
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248 
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244,247 
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H. 
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Heliotropium 192,  258 

Heliotropium  chenopodiaceum,  Gay 201 

Jloridum,  Gaj'  198 

I. 

Icacinacea:,  remarks  on  112 

Hex  acutangula,  Neuw 108 

aflinis,  Gardn 110 
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Curitibensis,  nob.  Pl.  63 103 

var.  Gardneriana,  nob 104 

ebenacea,  Reiss 109 
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Faraguariensis,  St.  Hil 101,  103 
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J. 
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L. 

Leonia  paniculata,  Mart 121 
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Leucocera  annua,  Turcz 31 

Lutrostylis  inermis,  Don 254 
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Messerschmidtia 192,  202 
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candidula,  nob 213 
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micropbylla,  nob i 209 
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Pataffiia.  nob.  Pi..  82 
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DESCRIPTION  OF  THE  PLATES 


IN  VOLUME  II. 


Plate  4:3. — Nastanthus  agglojieratus. 

Fig.  1,  the  entire  plant,  natural  size.  Pig.  2,  one  of  its  Ciespitose  scapes,  with  its  leaf 
and  hemispherical  head  of  flowers.  Fig.  3,  transverse  section  of  a scape  and  leaf,  show- 
ing their  fleshy  texture  : both  magnified.  Fig.  4,  a fertile  flower.  Fig.  5,  a sterile  flower. 
Fig.  6,  an  achenium  : all  natural  size.  Fig.  7 is  a fertile  flower,  magnified.  Fig.  8,  the 
corolla  of  the  same,  laid  open,  from  which  the  staminal  tube  has  been  removed : here  are 
seen  the  five  teeth  upon  the  surface  of  the  corolla,  which  alternate  with  the  filaments. 
Fig.  9,  the  stamens  united  below  into  a free  monadelphous  tube,  upon  which  are  seen  the 
five  glands  alternating  with  the  filaments,  the  tube  being  attached  by  its  base  to  the  tube 
of  the  coroUa.  Fig.  10,  the  same,  cut  open.  Figs.  11  ife  12  are  the  two  last  figures  more 
magnified.  Fig.  13,  two  of  the  segments  of  the  corolla,  to  show  the  vesicular  cucuUate 
apex  of  the  lobes.  Fig.  14,  longitudinal  section  of  a fertile  flower,  in  which  is  seen  the 
articulated  epigynous  disk  connected  with  the  style,  and  which  closes  the  base  of  the  tube 
of  the  corolla.  Fig.  1.5,  a sterile  flower,  magnified.  Fig.  16,  the  corolla  of  the  same,  cut 
open,  showiTig  the  five  minute  teeth  outside  the  free  staminal  tube,  wliich  has  been  re- 
moved. Fig.  17,  the  staminal  tube  laid  open.  Fig.  18,  a sterile  anther  on  a portion  of 
the  filament.  Fig.  19,  a transverse  section  of  the  same.  Fig.  20,  a sterile  style  and 
stigma.  Fig.  21 , a fertile  ditto.  Fig.  22,  an  achenium,  magnified.  Fig.  23,  a transverse 
section  of  the  same,  across  the  middle.  Fig.  24,  longitudinal  section  of  the  same,  show- 
ing the  suspended  seed.  Fig.  25,  the  seed  removed,  showing  the  raphe.  Fig.  26,  the 
albumen.  Fig.  27,  longitudinal  section  of  the  same,  with  the  embryo  enclosed.  Fig.  28, 
the  embryo  removed  : all  magnified. 


Plate  44. — Nastanthus. 

A.  Portion  of  a plant  of  Nastanthus  laciniatvs. 

B.  Ditto  of  Nastanthus  pixnatifidus. 

C.  Ditto  of  Nastanthus  Gilliesii. 

D.  Ditto  of  Nastanthus  scapigekus  : all  natural  size. 


DESCRIPTION  OF  THE  PLATES. 

Plate  45. — Gamocarpha. 

A.  A plant  of  Gamocakpha  Poppigii,  nat.  size. 

Fig.  1,  a capitulum,  seen  from  above.  Fig.  2,  a transverse  section  of  the  same,  show- 
ing some  of  the  foliaceous  palese  and  the  receptacle,  from  which  the  flowers  have  been 
removed.  Fig.  3,  some  of  the  flowers  with  their  fohaceous  paleae : all  nearly  nat.  size. 
Fig.  4,  a separate  flower.  Fig.  5,  a transverse  section  of  the  corolla.  Fig.  6,  the  mona- 
delphous  stamens  laid  open,  marked  wdth  the  five  areolar  glands : all  magnified. 

B.  A plant  of  Gamocaepha  Gilliesh. 

Fig.  1,  a flower,  nat.  size.  Fig.  2,  the  corolla.  Fig.  3,  longitudinal  section  of  ditto. 
Fig.  4,  one  of  the  cucuUate  lobes  of  its  border  : all  magnified. 

C.  Plants  of  Gamocaepha  phmila,  nat.  size. 

D.  A plant  of  Gamocaepha  ligulata,  nat.  size. 


Plate  46. — Boopis. 

A.  Portion  of  a plant  of  Boopis  eigidhla. 

Fig.  1,  a flower,  nat.  size.  Fig.  2,  the  same,  magnified.  Fig.  3,  one  of  the  lobes  of  its 
border.  Fig.  4,  the  corolla,  in  longitudinal  section,  showing  the  attachment  of  the  free 
monadelphous  stamens  with  the  areolar  glands.  Fig.  5,  the  stamens  detached.  Fig.  6, 
the  style  and  stigma : all  magnified.  Fig.  7,  a seed,  and  Fig.  8,  its  palea ; nat.  size. 
Fig.  9,  a palea,  magnified.  Fig.  10,  a seed,  magnified.  Fig.  11,  a transverse  section  of 
the  same. 

B.  A plant  of  Boopis  geacilis,  nat.  size. 

C.  A plant  of  Boopis  mhlticaulis,  nat.  size. 


Plate  47. — Boopis. 

A.  A plant  of  Boopis  sguareosa,  nat.  size. 

Fig.  1,  one  of  its  flowers.  Fig.  2,  a flower  magnified.  Fig.  3,  two  of  the  paleae. 
Fig.  4,  a flower,  more  magnified.  Fig.  5,  its  palea.  Fig.  6,  longitudinal  section  of  the 
corolla.  Fig.  7,  monadelphous  tube  of  the  stamens,  the  lower  contracted  portion  of  the 
tube  being  agglutinated  upon  the  corolla.  Fig.  8,  style  and  stigma.  Fig.  9,  longitudinal 
section  of  a seed.  Fig.  10,  transverse  section  of  the  same  : cdl  magnified. 

B.  A plant  of  Boopis  ? Austealis. 

Fig.  1,  a head  of  flowers,  with  its  expanded  involucre,  nat.  size.  Fig.  2,  a palea, 
magnified.  Fig.  3,  some  of  the  flowers,  nat.  size.  Fig.  4,  a flower,  magnified. 
Fig.  5,  longitudinal  section  of  the  same,  showing  the  free  monadelphous  tube  of  the 
stamens  and  the  place  of  its  attachment.  Fig.  6,  a seed : all  magnified. 


C.  A plant  of  Boopis  geaminea,  nat.  size. 


DESCRIPTION  OF  THE  PLATES. 


Plate  48.- — Anomocarpus. 

A.  A plant  of  Anojiocaeptts  axillaris,  nat.  size. 

Fig.  1,  the  involucre,  magnified.  Fig.  2,  the  same,  with  its  included  flowere. 
Fig.  3,  half  of  the  involucre  cut  away,  to  show  the  single  central  spinose  achenium 
surrounded  by  five  others  unarmed.  Fig.  4,  the  same,  with  the  achenia  and  flowers 
removed,  to  show  the  small  receptacle.  Fig.  5,  the  central  flower.  Fig.  6,  an  external 
flower.  Fig.  7,  longitudinal  section  of  the  corolla.  Fig.  8,  one  of  the  unarmed  achenia. 
Fig.  9,  the  central  achenium.  Fig.  10,  a longitudinal  section  of  the  same : aU  magnified. 

B.  A plant  of  Anomocaepxjs  suBSESsiLiFLOErs,  nat.  size. 

Fig.  1,  an  involucre,  magnified. 

C.  Portion  of  a plant  of  Anojiocarpus  eryngioides. 

Fig.  1,  a flower.  Fig.  2,  its  palea,  nat.  size.  Fig.  3,  a palea,  magnified.  Fig.  4,  the 
corolla.  Fig.  5,  the  monadelphous  stamens,  removed.  Fig.  6,  the  same  laid  open,  show- 
ing the  areolar  glands : all  magnified.  Fig.  7,  one  of  the  external  achenia,  with  its  long 
spines.  Fig.  8,  one  of  the  inner  achenia : both  nat.  size.  Fig.  9,  the  same,  magnified. 
Fig.  10,  longitudinal  section  of  the  same.  Fig.  11,  the  seed  removed,  showing  its  raphe. 
Fig.  12,  section  of  the  same. 


Plate  49. — Anomocarpus. 

A.  Plants  of  Anojiocaepus  pulvinatus,  with  floral  involucres,  nat.  size. 

Fig.  1,  a cluster  of  six  fructiferous  involucres  increased  in  growth,  nat.  size.  Figs.  2 
& 3,  a fructiferous  involucre,  seen  sideways  and  from  below.  Figs.  4 ife  5,  involucels. 
Fig.  6,  the  enclosed  flowers  : all  slightly  magnified.  Fig.  7,  a corolla,  magnified.  Fig.  8, 
the  stamens  removed  from  it.  Fig.  9,  one  of  the  outer  unarmed  achenia.  Fig.  10,  the 
central  spinose  achenium  : all  magnified. 

B.  Portion  of  a plant  of  Anomocarpus  tenuis,  nat.  size. 

Fig.  1,  a head  of  flowers,  magnified.  Fig.  2,  a flower  with  its  palea,  more  magnified. 
Figs.  3 & 4,  stamens.  Fig.  5,  one  of  the  spinose  achenia.  Fig.  6,  one  of  the  imarmed 
achenia. 

C.  A plant  of  Anomocarpus  leucanthemus,  nat.  size. 

Fig.  1,  a head  of  flowers,  magnified.  Fig.  2,  a flower  with  its  palea,  more  magnified. 
Fig.  3,  the  corolla.  Figs.  4 & 5,  stamens.  Fig.  6,  one  of  the  unarmed  achenia.  Fig.  7, 
one  of  the  spinose  achenia  : all  magnified. 


Plate  50. — Calycera. 

A.  A plant  of  Calycera  squarrosa,  nat.  size. 

B.  A plant  of  Calycera  sinuata,  nat.  size. 

Fig.  2,  the  corolla.  Fig.  3,  the  same,  with  three  of  the  lobes  thrown  hack,  to  show  the 
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monadelphous  stamens.  Figs.  4 & 5,  the  stamens.  Fig.  6,  the  ovary  in  the  floriferous 
stage.  Fig.  7,  the  same,  grown  into  a spinigerous  achenium  : all  magnified. 

C.  A plant  of  Calyceka  viridifloea,  nat.  size. 

D.  A plant  of  Calyceka  spinulosa,  nat.  size. 


Plate  51. — Acicarpa. 

A.  Portion  of  a plant  of  Acicarpa  crassifolia,  nat.  size. 

Fig.  1,  a flower ; and  Fig.  2,  its  palea ; both  nat.  size.  Fig.  3,  the  ovary.  Fig.  4,  its 
palea.  Fig.  5,  the  eoroUa  : all  magnified. 

B.  A plant  of  Acicarpa  runcinata,  nat.  size. 

C.  A branch  of  Acicarpa  procumbens,  nat.  size. 

Plate  52. — Acicarpa. 

A.  A portion  of  a plant  of  Acicarpa  teibuloides. 

Fig.  2,  a capitulum  fructified : both  nat.  size.  Fig.  1,  longitudinal  section  of  a flower, 
magnified, 

B.  Portion  of  a plant  of  Acicarpa  pinnatifida,  nat.  size. 


Plate  53. 

A.  Portion  of  a plant  of  Cochranea  conferta. 

Fig.  1,  a flower,  nat.  size.  Fig.  2,  part  of  a spike,  magnified.  Fig.  3,  corolla,  seen 
from  above.  Fig.  4,  corolla,  seen  sideways.  Fig.  5,  the  same,  cut  open,  to  show  the 
position  of  the  stamens  : all  magnified.  Fig.  6,  stamens,  more  magnified.  Fig.  7,  disk, 
ovary,  style,  and  stigma,  magnified.  Fig.  8,  a fruit  of  two  nucules.  Fig.  9,  one  of  the 
nucides.  Fig.  10,  a transverse  section  of  the  same.  Fig.  11,  a longitudinal  section  of  the 
same.  Fig.  12,  a seed.  Fig.  13,  a longitudinal  section  of  the  same,  showing  the  embryo 
enclosed  in  albumen.  Fig.  14,  the  embryo  separated  : all  magnified. 

B.  Portion  of  a branch  of  Messerschmidtia  jiejibranacea. 

Fig.  1,  a flower  in  mstivation,  magnified.  Fig.  2,  the  calyx.  Fig.  3,  a flower  expanded. 
Fig.  4,  a corolla  separated.  Fig.  5,  calyx  and  pistil ; all  equally  magnified.  Fig.  6,  co- 
rolla cut  open,  to  show  the  manner  of  its  aestivation  and  the  position  of  its  stamens. 
F'lg.  7,  the  stamens  removed,  showing  how  they  are  coherent  at  their  summits  : all  mag- 
nified. Fig.  8,  stamens,  more  magnified.  Fig.  9,  the  disk,  ovary,  style,  and  stigma,  mag- 
nified as  in  Fig.  6.  Fig.  10,  a fleshy  berry,  nat.  size.  Fig.  11,  one  of  its  nucules,  magni- 
fied. Fig.  12,  the  same,  with  half  of  the  pericarp  removed,  to  show  the  seed.  Fig.  13, 
the  seed  removed.  Fig.  14,  longitudinal  section  of  the  same,  showing  the  embryo  en- 
closed in  albumen.  Fig.  15,  the  embryo  separated.  Fig.  16,  the  same,  with  the  coty- 
ledons displayed:  all  equally  magnified. 
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Plate  54. — Adenocaltmna  prehensile. 

Fi^.  1,  part  of  a branch.  Fig.  2,  a capsular  fruit.  Fig.  3,  one  of  the  valves  removed, 
show-ing  the  free  replum  on  each  margin  of  the  dissepiment,  and  the  attached  seeds. 
Fig.  4,  a seed,  seen  on  its  dorsal  side.  Fig.  5,  the  same,  seen  on  the  ventral  face,  showing 
its  large  hilum.  Fig.  6,  the  same,  seen  on  its  edge.  Fig.  7,  a longitudinal  section  of  the 
seed,  showing  the  semi-bilocular  cell  formed  within  the  crustaceous  testa,  in  which  are 
lodged  the  two  lobes  of  the  embryo.  Fig.  8,  a transverse  section  of  the  seed,  showing 
the  septiform  division,  with  an  aperture  in  the  centre,  in  which  the  radicular  portion 
connecting  the  two  lobes  of  the  embryo  is  confined.  Fig.  9,  the  exalbuminous  embryo 
covered  by  the  inner  integument,  showing  the  two  deeply  bilobed  cotyledons,  connected 
by  the  small  radicular  portion,  at  one  end  of  which  is  seen  the  small  chalaza,  and  at  the 
other  the  point  of  the  radicle  directed  towards  the  hilum.  Fig.  10,  the  embryo  deprived 
of  its  inner  integument.  Fig.  11,  a transverse  section  of  the  same. 


Plate  55. — Adenocaltmna?  c.5:sium. 

.4  portion  of  the  plant  in  fruit,  showing  the  manner  of  the  dehiscence  of  its  capsule  and 

its  free  replum. 

Fig.  1,  a seed,  viewed  on  the  ventral  face.  Fig.  2,  the  same,  seen  on  the  dorsal  face. 
Fig.  3,  a side  view  of  the  same,  showing  the  hilum  on  the  margin.  Fig.  4,  a seed  with 
one  of  the  faces  of  the  discal  portion  removed,  to  show  the  septiform  division  with  the 
aperture  in  the  centre  and  the  two  cells  thus  formed,  in  which  the  lobes  of  the  cotyledons 
are  placed.  Fig.  5,  a transverse  section  of  the  same,  with  the  septum  having  an  aperture 
in  the  centre.  Fig.  6,  the  embryo,  covered  by  the  inner  integument,  with  the  chalazal 
spot  in  the  connecting  portion.  Fig.  7,  the  same,  deprived  of  its  integument. 


Plate  56. — Tanaectem  albiflorem. 
A portion  of  the  plant  in  flower. 


Plate  57. — Tanaeciem  albiflorem. 

Fig.  1,  a capsule  about  to  open  at  the  apex,  where  the  replum  is  beginning  to  separate 
from  the  edge  of  the  dissepiment  and  from  the  margins  of  the  two  valves.  Fig.  2,  a 
transverse  section  of  the  same,  showing  the  position  of  the  dissepiment,  the  two  bands  of 
the  replum,  and  the  imbricated  seeds,  in  regard  to  the  two  valves  ; on  one  of  the  valves 
are  seen  the  cicatrices  of  the  hilar  points  of  attachment  of  the  seeds,  in  four  series  upon 
each  side.  Fig.  3,  a seed.  Fig.  4,  the  same,  seen  on  its  edge,  showing  the  hilum  upon 
its  margin.  Fig.  5,  the  same,  seen  on  its  edge  from  one  of  its  compressed  margins. 
Fig.  6,  a longitudinal  section  of  the  seed  along  the  central  line  across  the  hilum. 
Fig.  7,  a longitudinal  section  of  the  same  through  the  margins,  showing  a semiseptum 
opposite  the  radicle,  and  the  chalaza  on  the  opposite  side.  Fig.  8,  a transverse  section  of 
the  same,  parallel  to  the  hilum.  Fig.  9,  the  exalbuminous  seed  covered  by  its  inner 
integument,  showing  its  deeply  lobed  cotyledons,  the  point  of  the  radicle  in  one  sinus, 
and  the  chalaza  in  the  bottom  of  the  other.  Fig.  10,  the  same,  with  the  integument  re- 
moved. Fig.  11,  the  same,  seen  on  its  edge:  ali  of  the  natural  size. 
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Plate  58. — Tanaecipm  pr.elongum. 

A portion  of  a branch  in  flower. 

Fig,  1,  a flower,  with  its  extremely  long  tube  bent.  Fig.  2,  a section  of  the  upper  por- 
tion of  the  same,  showing  the  position  of  the  stamens,  with  the  sterile  filament  between 
the  shorter  pair.  Fig.  3,  a portion  of  the  style,  with  the  stigma : all  ruit.  size. 


Plate  59. — TANAEcnrii  prj:longum. 

Fig.  1,  a capsule  beginning  to  open.  Fig.  2,  one  of  the  valves  of  the  same,  with  the 
seeds  removed,  showing  the  free  replum  on  each  side,  and  the  dissepiment,  upon  which 
are  seen  the  cicatrices  where  the  seeds  were  attached.  Fig.  3,  a transverse  section  of  the 
dissepiment,  which  is  partially  bilaminar,  with  the  margins  inflected  and  attached  to  the 
valves  ; at  the  extremity  some  of  the  seeds  remain,  showing  their  position,  the  other  part 
displaying  the  cicatrices  corresponding  to  the  hilar  attachments  of  the  seeds.  Fig.  4,  part 
of  one  of  the  valves,  which  is  polished  inside,  except  in  a broad  line  along  the  margin, 
where  it  is  rough,  and  from  where  the  reflected  margins  of  the  valves  have  separated 
themselves.  Fig.  5,  a seed,  on  the  ventral  face,  with  its  large  marginal  hilum.  Fig.  G, 
the  same,  seen  on  its  dorsal  face.  Fig.  7,  the  same,  viewed  in  profile.  Fig.  8,  a seed, 
with  a portion  of  the  crustaceous  testa  removed,  showing  the  septiform  division  with  an 
aperture  in  its  centre,  where  the  radicle  is  esconced.  Fig.  9,  the  embryo  covered  by  its 
inner  integument,  the  chalaza  being  in  the  sinus  furthest  from  the  hilum.  Fig.  10,  the 
same,  with  the  integument  removed,  showing  the  radicle  pointing  to  the  hilum.  Fig.  11, 
the  same,  seen  in  profile ; all  nat.  size. 


Plate  60. — Takaeciuji  Brasiliense. 

Showing  a portion  of  a climbing  branch. 

Fig.  1,  a portion  of  a flowering  branch,  which  is  leafless.  Fig.  2,  a coroUa.  . Fig.  3,  the 
calyx,  style,  and  stigma  belonging  to  it.  Fig.  4,  a coroUa  cut  open,  to  show  the  position 
of  the  stamens.  Fig.  5,  the  calyx  laid  open,  showing  the  size  of  the  ovary  seated  upon 
the  disk : all  'nat.  size.  Fig.  6,  the  disk  within  the  calyx,  with  the  ovarj"  cut  transversely 
to  show  the  position  of  the  ovules  upon  the  dissepiment,  magnified. 


Plate  61. — Ilex  Paraguayexsis. 

.k.  Species  tgpica,  portion  of  a branch  in  flower. 

Fig.  1,  racemes  of  one,  two,  or  three  flowers,  nat.  size.  Fig.  2,  a flower,  magnified. 
Fig.  3,  the  calyx,  magnified. 

B.  Portion  of  a branch  of  the  var.  idonea. 


Plate  62. — Ilex  Paraghayexsis. 

A.  Var.  dentata,  a portion  of  a branch  in  seed. 

Fig.  1,  a drupe,  of  the  nat.  size.  Fig.  2,  the  same,  magnified.  Fig.  3,  the  same,  viewed 
from  above,  showing  the  persistent  stigma. 
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B.  Var.  usitata,  portion  of  a brancti  in  flower. 

Fig.  1,  a flower,  nat.  size.  Fig.  2,  the  same,  magnified.  Fig.  3,  the  calyx  and  ovary, 
magnified. 

Plate  63. — Ilex  Curitibensis.  Portion  of  a branch. 

Fig.  1,  a drupe,  nat.  size.  Fig.  2,  the  same,  magnified. 

Platb  64. — Ilex. 

A.  Portion  of  a branch  of  Ilex  gigantea,  in  seed. 

Fig.  1,  a drupe,  nat.  size.  Fig.  2,  the  same,  magnified. 

B.  Portion  of  a branch  of  Ilex  amara. 

Plate  65. — Ilex. 

.4.  Portion  of  a flowering  branch  of  Ilex  Huiiboldtiana. 

Fig.  1,  a fertile  flower.  Fig.  2,  the  stamens,  front  and  back  view  before  dehiscence, 
and  side  view  after  dehiscence.  Fig.  3,  the  ovary  of  a sterile  flower : all  magnified. 
Fig.  4,  a berry,  nat.  size.  Fig.  5,  the  same,  magnified. 

B.  A small  flowering  branch  of  Ilex  ovalifolia. 

Fig.  1,  a fertile  flower,  magnified. 


Plate  66. — Ilex  nigropunctata.  ‘ 

Portions  of  a plant  in  flower  and  in  seed. 

Fig.  1,  a flower,  nat.  size.  Fig.  2,  the  calyx.  Fig.  3,  the  corolla.  Fig.  4,  the  same, 
cut  open.  Fig.  5,  the  stamens.  Fig.  6,  a sterile  ovary : all  equally  magnified.  Fig.  7,  a 
fertile  flower,  magnified. 


Plate  67. — Yillaresia  mucronata. 

A.  Drawing  of  the  typical  plant. 

Fig.  9,  a fruit.  Fig.  10,  a longitudinal  section  of  the  same,  showing  the  pseudo- 
parietal  placentation  resulting  from  the  abortion  of  the  other  cells.  Fig.  11,  a transverse 
section  of  the  same.  Fig.  12,  a seed,  seen  sideways.  Fig.  13,  a transverse  section  of  the 
same,  showing  how  it  is  moulded  upon  the  placenta.  Fig.  14,  a longitudinal  section  of 
the  same,  showing  the  small  embryo  imbedded  in  the  albumen:  all  nat.  size.  Fig.  15, 
the  embryo,  seen  sideways  and  in  front,  magnified. 

B.  Drawing  of  the  variety  Iceta. 

Fig.  1,  a flower.  Fig.  2,  the  petals:  both  nat.  size.  Fig.  3,  the  petals,  magnified. 
Fig.  4,  the  stamens,  both  magnified.  Fig.  5,  a stamen,  seen  from  before  and  behind,  more 
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magnified.  Fig.  6,  the  ovary,  seated  on  the  calyx.  Fig.  7,  a longitudinal  section  of  the 
same.  Fig.  8,  a transverse  section  of  the  same  : all  equally  magnified. 


Plate  68. — Portion  of  a plant  of  Villakesia  pungens. 


Plate  69. — Villakesia  Congonha. 

Fig.  1,  a three-flowered  branch  of  the  panicle.  Fig.  2,  a single  flower:  both  nat.  size. 
Fig.  3,  a flower,  magnified.  Fig.  4,  a sepal.  Fig.  5,  a petal.  Fig.  6,  the  pistil,  with  the 
stamens.  Fig.  7,  the  pistil : all  equally  magnified. 


Plate  70. — Villakesia  cuspidata. 

Fig.  1,  a flower,  nat.  size.  Fig.  2,  a flower,  magnified.  Fig.  3,  a sepal.  Fig.  4,  a 
petal,  seen  in  front.  Fig.  5,  the  same,  seen  sideways.  Fig.  6,  a stamen,  seen  in  front 
and  behind.  Fig.  7,  the  ovary : all  equally  magnified.  Fig.  8,  longitudinal  section  of 
the  same,  with  the  ovules  removed,  to  show  the  pseudo-parietal  placenta.  Fig.  9,  the 
same,  with  the  ovules  in  their  place.  Fig.  10,  a transverse  section  of  the  same : all  more 
magnified. 


Plate  71. — Villakesia  megaphtlla. 

Fig.  1,  a flower,  nat.  size.  Fig.  2,  the  calyx.  Fig.  3,  the  petals.  Fig.  4,  the  stamens : 
all  magnified.  Fig.  5,  the  stamens,  showing  the  fllaments  and  anthers  in  different  posi- 
tions, more  magnified.  Fig.  6,  the  pistil.  Fig.  7,  a longitudinal  section  of  the  same, 
showing  two  collateral  ovules  in  a single  cell.  Fig.  8,  a transverse  section  of  the  same. 
Fig.  9,  a two-celled  ovary,  with  two  collateral  ovules  in  each  cell.  Fig.  10,  a transverse 
section  of  the  same  : all  magnified. 

Plate  72. — .^Extoxicum  punctatum. 

A.  The  male  plant. 

Fig.  1,  a flower  in  bud,  nat:  size.  Fig.  2,  the  same,  showing  how  the  bract  bursts  and 
falls  off  by  the  expansion  of  the  bud,  magnified.  Fig.  3,  the  same,  showing  the  mode  of 
aestivation  of  the  sepals  and  petals.  Fig.  4,  the  same  after  expansion.  Fig.  5,  two  of 
the  sepals.  Fig.  6,  two  of  the  petals.  Fig.  7,  the  stamens : all  equally  magnified. 
Fig.  8,  the  stamens  before  and  after  dehiscence,  more  magnified.  Fig.  9,  the  disk,  mag- 
nified. 

B.  The  female  plant. 

Fig.  10,  a flower  in  bud,  nat.  size.  Fig.  11,  the  same,  showing  the  rupturing  bract. 
Fig.  12,  the  same,  showing  the  calyx  and  corolla  in  aestivation.  Fig.  13,  a sepal.  Fig.  14,  a 
petal.  Fig.  15,  the  pistil,  surrounded  by  the  sterile  stamens  alternating  with  the  lobes  of 
the  disk : all  equally  magnified.  Fig.  16,  two  of  the  sterile  stamens.  Fig.  17,  one  of  the 
free  lobes  of  the  disk : both  more  magnified.  Fig.  18,  longitudinal  section  of  the  ovary, 
seen  sideways.  Fig.  19,  the  same,  seen  in  front.  Fig.  20,  a transverse  section  of  the 
same : edl  magnified.  Fig.  21,  a fruit,  nat.  size.  Fig.  22,  a longitudinal  section  of  the 
same,  showing  only  a single  fertilized  seed.  Fig.  23,  the  same,  with  two  seeds  perfected. 
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Fig,  24,  a seed.  Fig.  25,  a longitudinal  section  of  the  same,  showing  the  position  of  the 
embryo  in  the  albumen.  Fig.  26,  the  embryo  removed  : all  nat.  size.  Fig.  27,  the  em- 
bryo, seen  in  front.  Fig.  28,  the  same,  seen  sideways : both  magnified. 


Plate  73. — Buesinopetaltjm. 

A.  Part  of  a branch  of  Bcesinopetaltjm  iiACEOPHYLLUM  in  fruit. 

Fig.  1,  a flowering  panicle.  Fig.  2,  a single  flower:  both  nat.  size.  Fig.  3,  two  of  the 
petals.  Fig.  4,  a stamen : both  magnified.  Fig.  5,  the  stamens  shown  in  different  posi- 
tions, more  magnified.  Fig.  6,  the  calyx.  Fig.  7,  longitudinal  section  of  a flower,  show- 
ing the  positions  of  the  petals,  stamens,  and  ovary.  Fig.  8,  a longitudinal  section  of  the 
ovary,  showing  it  to  be  more  than  half  superior ; all  magnijled.  Fig.  9,  the  style  and 
stigma,  more  magnijled. 

B.  Part  of  a fructiferous  branch  of  Bursixopetaltjm  arboeeum. 

Fig.  10,  a fruit,  nat.  size.  Figs.  11  & 12,  a transverse  section  of  the  same.  Fig.  13,  a 
seed,  showing  how  it  is  moulded  round  the  placenta,  as  in  Villaresia.  Fig.  14,  a trans- 
verse section  of  the  same.  Fig.  15,  a longitudinal  section  of  the  same,  showing  the 
embryo  imbedded  in  albumen,  as  in  Villaresia : all  nat.  size.  Fig.  16,  the  embryo, 
magnified. 


Plate  74. — Goupia  glabra. 

Fig.  1,  a flower,  nat.  size.  Fig.  2,  a flower  in  bud.  Fig.  3,  the  petals  with  their  apex 
inflected.  Fig.  4,  a flower  after  expansion : all  equally  magnified.  Fig.  5,  a flower  with 
half  of  the  calyx  and  of  the  disk  cut  away  and  the  petals  removed,  to  show  the  insertion 
of  the  stamens  inside  the  large  cup-shaped  disk  and  round  the  ovary.  Fig.  6,  the  sta- 
mens, seen  placed  inside  the  large  cup-shaped  disk.  Fig.  7,  the  stamens,  seen  in  different 
positions,  showing  the  tuft  of  long  hairs  on  the  summit  of  the  connective : all  magnified. 
Fig.  8,  two  of  the  hairs,  more  magnified.  Fig.  9,  the  ovary  with  its  five  styles.  Fig.  10, 
a longitudinal  section  of  the  same,  showing  the  insertion  of  the  ovules.  Fig.  11,  a trans- 
verse section  of  the  same  : all  magnijled.  Fig.  12,  a drupaceous  fruit.  Fig.  13,  a trans- 
verse section  of  the  same.  Fig.  14,  a seed  : all  nat.  size.  Fig.  15,  a seed  covered  by  its 
fleshy  arilline,  showing  the  position  of  the  hHum  and  raphe.  Fig.  16,  the  testaceous 
second  integument,  crowned  by  the  chalaza.  Fig.  17,  the  albumen,  covered  by  the  third 
thin  integument.  Fig.  18,  the  embryo,  imbedded  in  albumen.  Fig.  19,  the  embryo,  seen 
in  front.  Fig.  20,  the  same,  seen  sideways  : all  equally  magnified. 


Plate  75. — Ephedra. 

A.  Portion  of  a plant  of  Ephedra  Chilensis. 

Fig.  1,  a pair  of  opposite  leaves  combined  into  a vaginant  sheath,  nat.  size.  Fig.  2,  the 
same,  magnified.  Fig.  3,  the  same  where  the  sheath  is  ruptured  by  the  growth  of  the 
stem.  Fig.  4,  a male  spikelet,  nat.  size.  Fig.  5,  the  same,  magnified. 

B.  Portions  of  male  and  female  plants  of  Ephedra  bracteata. 

Fig.  1,  a pair  of  connate  leaflets,  nat.  size.  Fig.  2,  the  same,  magnified.  Fig.  3,  the 
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same,  ruptured  by  age.  Fig.  4,  a male  spikelet : all  nat.  size.  Fig.  5,  the  same,  magni- 
fied. Fig.  6,  a perigonium  surrounding  the  antheriferous  column,  seen  in  front.  Fig.  7, 
the  same,  seen  sideways : all  magnified.  Fig.  8,  a female  spikelet,  nai.  size.  Fig.  9,  the 
same,  magnified.  Fig.  10,  a pair  of  involucels.  Fig.  11,  two  apical  fruits,  seen  in  front. 
Fig.  12,  the  same,  seen  sideways : all  magnified.  Fig.  13,  a firait,  more  magnified. 


Plate  76. — Ephedra. 

A.  Portions  of  male  and  female  plants  of  Ephedra  monticola. 

B.  Part  of  a male  plant  of  Ephedra  Andina. 

Fig.  1,  a pair  of  connate  leaflets.  Fig.  2,  the  same,  raptured  hy  age:  tmt.  size. 
Fig.  3,  a flower  enclosed  in  its  involucel,  seen  in  front.  Fig.  4,  a pair  of  opposite  flowers 
enclosed  in  their  connate  involucels,  seen  sideways.  Fig.  5,  a perigonium,  enclosing  its 
antheriferous  column,  seen  in  front.  Fig.  6,  the  same,  seen  sideways : all  magnified. 
Fig.  7,  an  anther,  showing  its  two  apical  pores.  Fig.  8,  a transverse  section  of  the  same, 
to  show  its  two  cells:  hoih  more  magnified.  Fig.  9,  a grain  of  pollen,  seen  sideways. 
Fig.  10,  the  same,  seen  from  above : both  highly  magnified. 


Plate  77. — Ephedra. 

A.  Portion  of  a female  plant  of  Ephedra  dumosa. 

Fig.  1,  a pair  of  connate  leaflets,  magnified.  Fig.  2,  a terminal  pair  of  achenia,  one  of 
them  with  its  exserted  tuhillus.  Fig.  3,  an  achenium  seen  sideways,  showing  the  open 
pore  at  its  summit.  Fig.  4,  a longitudinal  section  of  the  pericarp  of  the  same,  showing  the 
enclosed  seed  with  its  tuhillus  passing  through  the  apical  pore.  Fig.  5,  a longitudinal 
section  of  the  same,  showing  the  albumen  enclosed  within  the  two  integuments,  which 
are  agglutinated  helow,  free  above,  and  united  again  in  the  summit  upon  a red  fleshy 
gland  that  supports  the  tuhillus,  which  is  a tubular  extension  of  the  outer  coating. 
Fig.  6,  the  albumen.  Fig.  7,  a longitudinal  section  of  the  same,  enclosing  the  embryo,  as 
seen  on  its  face.  Fig.  8,  the  same,  with  the  enclosed  emhryo  seen  on  its  edge,  and  show- 
ing the  expansibility  of  the  cellular  apex  of  the  albumen : all  equally  magnified.  Fig.  9, 
the  reticulated  texture  of  the  involucels,  enclosing  a stratum  of  elongated  spicular  fibres, 
highly  magnified. 

B.  Portion  of  a male  plant  of  Ephedra  ochreata. 

Fig.  1,  three  temate  leaflets,  united  into  a vaginant  tube.  Fig.  2,  the  same,  splitting 
by  age,  nat.  size.  Fig.  3,  a trilobed  involucel.  Fig.  4,  the  same,  seen  from  above,  con- 
taining its  three  verticillate  flowers.  Fig.  5,  a perigonium.  Fig.  6,  the  same,  enclosing 
its  antheriferous  column : all  magnified. 


Plate  78. — Ephedra. 

A.  Portions  of  male  and  female  plants  of  Ephedra  Americana. 

Fig.  1,  a pair  of  leaflets.  Fig.  2,  the  same,  split  open  by  age.  Fig.  3,  a male  spikelet : 
all  nat.  size.  Fig.  4,  the  same,  magnified.  Fig.  5,  a perigonium  enclosing  its  antheriferous 
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column.  Fig.  6,  the  column  supporting  its  anthers : all  more  or  less  magnified.  Fig.  7,  a 
female  spikelet.  Figs.  8 & 9,  the  two  terminal  achenia,  with  their  tubillus  exserted : nat. 
size.  Fig.  10,  a longitudinal  section  of  the  achenium,  enclosing  the  seed  with  its  integu- 
ments, gland,  and  tuhiUus.  Fig.  11,  the  same,  with  the  pericarp  removed.  Fig.  12,  the 
albumen.  Fig.  13,  a longitudiual  section  of  the  same,  showing  the  enclosed  embryo. 
Fig.  14,  the  embryo,  seen  on  its  edge : all  equally  magnified. 

B.  Portion  of  a male  plant  of  Ephedra  Tweediana. 

Fig.  1,  a pair  of  leaflets.  Fig.  2,  the  same,  split  open  by  age : na(.  size.  Fig.  3,  a pair 
of  involucels.  Fig.  4,  a portion  of  an  involucel  enclosing  the  spicular  fibres.  Fig.  5,  one 
of  these  fibres.  Fig.  6,  a perigonium  enclosing  the  antheriferous  column.  Fig.  7,  the 
antheriferous  column  : all  more  or  less  magnified.  Fig.  8,  a female  spikelet.  Fig.  9,  the 
terminal  pair  of  achenia,  each  with  its  exserted  tubillus.  Fig.  lO,  the  two  achenia 
separated:  all  nat.  size.  Fig.  11,  the  two  achenia,  magnified.  Fig.  12,  one  of  the 
achenia,  seen  edgewise.  Fig.  13,  half  of  the  pericarp  removed,  to  show  the  enclosed 
seed  surmounted  by  its  exserted  tubillus.  Fig.  14,  the  seed,  removed.  Fig.  15,  half  of 
the  two  integuments,  removed,  which  are  agglutinated  in  their  lower  moiety,  free  and 
corrugated  above,  and  then  again  united  upon  the  apical  gland  which  supports  the  tubillus. 
Fig.  16,  the  albumen,  removed.  Fig.  17,  longitudinal  section  of  the  same,  showing  the 
enclosed  embryo.  Fig.  18,  the  embryo,  removed,  seen  on  its  edge;  all  equally  magnified. 
Fig.  19,  the  mode  of  germination  of  the  seed  of  Ephedra  Tweediana,  where  the  pericarp 
splits  to  allow  the  exit  of  the  growing  seed  (copied  from  Prof.  Meyer’s  drawing). 
Fig.  20,  the  growing  seed,  deprived  of  its  pericarpial  covering,  showing  the  sphtting  of 
the  albumen  and  the  expansion  of  the  radicle  and  cotyledons,  the  integuments  being  still 
surmounted  by  the  persistent  gland  and  tubillus : m^ecA  magnified. 


Plate  79. — Ephedra. 

A.  Portions  of  the  male  and  female  plants  of  Ephedra  scandens. 

Fig.  1,  a male  spikelet.  Fig.  2,  a female  spikelet.  Fig.  3,  the  lower  pair  of  involucels, 
upon  the  pedicel.  Fig.  4,  the  second  pair.  Fig.  5,  the  third  pair.  Fig.  6,  the  fourth  or 
terminal  pair,  which  enclose  the  two  achenia.  Fig.  7,  the  two  achenia  separated : all 
nat.  size.  Fig.  8,  the  two  achenia  with  their  exserted  tubillus,  magnified.  Fig.  9,  one 
of  the  same,  seen  sidewise. 

B.  A portion  of  a male  plant  of  Ephedra  frustillata. 

Fig.  1,  a pair  of  leaflets.  Fag.  2,  a male  spikelet  on  its  pedicel : hoih  nat.  size. 


Plate  80. — Aristotelia  MAarr. 

Fig.  1,  a flower.  Fig..  2,  the  calyx.  Fig.  3,  a petal.  Fig.  4,  some  of  the  stamens  ; all 
natural  size.  Fig.  o,  a petal.  Fg.  6,  the  same,  seen  sidewise.  Fig.  7,  a stamen  : all 
magnified  on  the  same  scale.  Fig.  8,  a stamen,  seen  in  front.  Fig.  9,  the  same,  seen 
sidewise:  more  magnified.  Fig.  10,  the  pistil  seated  within  the  disk.  Fig.  11,  the 
same,  seen  from  above,  showing  the  cicatrices  formed  by  the  insertion  of  the  stamens. 
Fig.  12,  a longitudinal  section  of  the  same.  Fig.  13,  a transverse  section  of  the  same : 
all  magnijied  on  the  same  scale.  Figs.  14  &,  15,  two  ovules,  or  a solitary  ovule  in  each 
cell,  still  more  magnified.  Fig.  16,  a fruit.  Fig.  17,  a vertical  section  of  the  same. 
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Fig.  18,  a transverse  section.  Fig.  19,  two  seeds  from  one  cell;  all  nat.  size.  Fig.  20, 
a seed,  shown  sidewise.  Fig.  21,  the  same,  seen  on  the  dorsal  side.  Fig.  22,  the 
same,  with  half  of  the  external  covering  (ariUme)  removed,  to  show  the  intermediate 
osseous  coating  (testa).  Fig.  23,  a transverse  section  of  a seed.  Fig.  24,  the  osseous 
testa,  with  the  raphe  and  chalaza  (which  has  a cavity)  in  the  base.  Fig.  25,  a longi- 
tudinal section  of  the  same,  with  the  albumen  and  inner  integument  removed,  showing 
the  hollow  space  in  the  thick  basal  chalaza  in  which  the  raphe  terminates.  Fig.  26, 
the  third  or  inner  integument  of  the  seed.  Fig.  27,  a longitudinal  section  of  the  albu- 
men, enclosing  the  embryo.  Figs.  28  ife  29,  the  embryo,  seen  on  one  face  and  edge- 
wise ; all  magnified  on  the  same  scale. 

Plate  81. — Vallea  pubescens. 

Fig.  1,  a flower  in  bud.  Fig.  2,  the  same,  expanded.  Fg.  3,  a petal.  Fig.  4,  a sta- 
men. Fig.  5,  the  pistil : all  nat.  size.  Fig.  6,  a sepal.  Fig.  7,  a petal.  Fig.  8,  a sta- 
men. Fig.  9,  the  pistil,  seated  on  the  disk  within  the  calyx.  Fig.  10,  a longitudinal 
section  of  the  ovary  and  disk,  showing  the  insertion  of  the  stamens  round  the  middle  of 
the  disk : all  magnified.  Fig.  11,  a fruit,  nat.  size.  Fig.  12,  a longitudinal  section  of 
the  same,  showing  the  membranaceous  epicarp  corrugated  into  many  obtuse  tubercles 
replete  A\nth  the  fleshy  mesocarp ; also  denoting  the  mode  of  attachment  of  the  seeds. 
Fig.  13,  a transverse  section  of  the  same  : hath  magnified. 


Plate  82. — Tricuspidaeia  Patagua. 

Fig.  1,  the  calyx,  in  bud.  Fig.  2,  the  same,  after  the  expansion  of  the  flower.  Fig.  3, 
the  same,  seen  from  below.  Fig.  4,  a petal,  on  its  inner  face.  Fig.  5,  the  same,  seen 
externally.  Fig.  6,  a flower  with  the  petals  removed,  to  show  the  insertion  of  the  sta- 
mens on  the  disk.  Fig.  7,  three  of  the  stamens.  Fig.  8,  the  pistil  seated  on  the  disk : 
all  nat.  size.  Fig.  9,  a longitudinal  section  of  the  ovary,  together  with  the  mode  of  in- 
sertion of  the  stamens  upon  the  disk,  magnified.  Fig.  10,  a fruit  in  dehiscence,  seen 
from  above.  Fig.  11,  the  same,  with  some  of  the  seeds  removed,  showing  its  loculicidal 
dehiscence,  the  dissepiments  remaining  attached  along  the  middle  of  the  valves.  Fig.  12, 
a seed:  all  nat.  size.  Fig.  13,  a seed,  magnified.  Fig.  14,  a transverse  section  of  the 
same,  showing  the  external  fleshy  covering,  the  intermediate  osseous  coating,  the  inner 
thin  integument,  the  albumen  and  embryo.  Fig.  15,  the  seed,  with  half  of  its  fleshy 
external  covering  removed,  showing  the  intermediate  osseous  coating,  with  its  large  trun- 
cated basal  chalaza.  Fig.  16,  the  osseous  coating,  showing  the  Hne  of  raphe  in  front. 
Fig.  17,  the  same,  seen  sideways.  Fig.  18,  a longitudinal  section  of  the  osseous  coating, 
showing  the  hollow  space  within  the  very  thick  chalaza.  Fig.  19,  the  albumen  extracted, 
covered  by  the  thin  inner  integument.  Fg.  20,  a longitudinal  section  of  the  same. 
Fig.  21,  the  embryo  extracted,  seen  on  its  face.  Fig.  22,  the  same,  seen  edgewise  : all 
magnified  on  the  same  scale. 

Plate  83. 

A.  Portion  of  a branch  of  Ckinodendeon  Hookeeianum. 

Fig.  1,  a flower.  Fig.  2,  the  calyx.  Fig.  3,  a petal,  seen  behind  and  before.  Fig.  4, 
the  pistil,  seated  on  the  disk  and  calyx,  with  one  of  the  stamens,  to  show  the  place  of 
their  insertion : all  nat.  size.  Fig.  5,  a stamen,  seen  in  front  and  sidewise.  Fig.  6,  a 
longitudinal  section  of  the  ovary  seated  on  the  disk  : both  magnified.  Fig.  7,  the  unripe 
fruit,  as  observed  by  Sir  Wm.  Hooker,  nat.  size. 
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B.  A branch  of  Cortesia  cuneata. 

Fig.  1,  a flower.  Fig.  2,  the  calyx.  Fig.  3,  the  corolla:  all  nat.  size.  Fig.  4,  the 
calyx  cut  open,  to  show  the  position  of  the  appendages  between  the  calyx  and  corolla. 
Fig.  5,  the  corolla.  Fig.  6,  the  same,  cut  open,  to  show  the  insertion  of  the  stamens. 
Fig.  7,  two  of  the  stamens,  showing  the  mode  of  attachment  of  the  anthers.  Fig.  8,  the 
stipitated  pistil : all  equally  magnified.  Fig.  9,  a transverse  section  of  the  ovary,  show- 
ing its  peculiar  organization,  the  position  of  the  ovules,  the  pseudo-dissepiments,  and  the 
central  columella,  more  magnified.  Fig.  10,  a fruit,  half  invested  by  the  persistent  calyx. 
Fig.  11,  the  same,  with  the  ealyx  taken  away.  Fig.  12,  the  same,  with  half  of  the  peri- 
carp removed,  to  show  the  two  included  nueules.  Fig.  13,  the  two  nucules,  seen  sepa- 
rately. Figs.  14  & 15,  the  same,  shown  on  their  two  faces  : all  nat.  size.  Fig.  16,  a 
nucule,  seen  on  its  inner  face.  Fig.  17,  a transverse  section  of  the  same  below  the  sum- 
mit, showing  the  inflected  plates  and  the  openings  into  the  cells  for  the  communieation  of 
the  nourishing  vessels  from  the  columella  to  the  funicles  of  the  seeds.  Fig.  18,  the  upper 
halves  of  the  two  nucules  cut  away,  leaving  one  of  the  seeds  in  its  eeU,  shelving  the 
funicular  point  of  its  attachment  below  the  summit.  Fig.  19,  a seed,  with  its  funicle  and 
raphe  on  the  ventral  side.  Fig.  20,  the  same,  seen  sidewise.  Fig.  21,  a longitudinal 
section  of  the  same,  showing  the  embryo  enclosed  in  thin  albumen.  Fig.  22,  the  em- 
bryo, seen  on  its  face.  Fig.  23,  the  same,  seen  on  its  edge,  showing  the  relative  size  of 
its  two  cotyledons.  Fig.  24,  the  same,  with  three  cotyledons,  as  sometimes  occurs  : all 
magnified  on  the  same  scale. 


Plate  84. — Ehabdia  crebrifolia. 

Fig.  1,  a nascent  branch,  concealed  within  the  imbricated  leaves,  with  its  few  terminal 
alternate  flowers.  Fig.  2,  a flower,  with  two  bracts  on  the  pedieel.  Fig.  3,  the  ealyx. 
Fig.  4,  the  corolla.  Fig.  5,  a stamen.  Fig.  6,  the  pistil : all  nat.  size.  Fig.  7,  the  calyx, 
expanded.  Fig.  8,  the  eoroUa,  expanded.  Fig.  9,  the  same,  cut  open,  to  show  the  posi- 
tion of  the  stamens : all  magnified.  Fig.  10,  the  stamens,  showing  the  mode  of  attach- 
ment of  the  anthers  and  their  manner  of  dehiscence.  Fig.  11,  the  stipitate  pistil,  with- 
out any  disk.  Fig.  12,  a transverse  section  of  the  same,  showing  the  four  cells  and 
central  columella:  all  more  magnified.  Fig.  13,  the  fruit  enclosed  in  the  persistent  calyx. 
Fig.  14,  the  fruit  removed : both  nat.  size.  Fig.  15,  the  same,  magnified.  Fig.  16,  a 
transverse  section  of  the  same,  showing  four  nucules  enclosed  within  the  pericarp,  around 
the  central  columella.  Fig.  17,  the  four  nucules  seen  from  above.  Fig.  18,  the  same, 
separated,  attached  bigeminately.  Fig.  19,  a transverse  section  of  the  four  nucules 
around  the  columella.  Fig.  20,  a transverse  section  of  the  four  nucules  separated,  with 
the  seeds  removed,  showing  the  relative  position  of  the  apertures  leading  into  the  cells. 
Fig.  21,  the  nucules,  attached  in  pairs  by  a fungous  longitudinal  line,  which  is  a portion 
of  the  columella.  Fig.  22,  the  same,  separated,  showing  the  placentary  fungous  line  by 
which  they  are  attached  to  the  columella.  Fig.  23,  the  central  hollow  membranaceous 
columella.  Fig.  24,  a transverse  section  of  the  same,  showing  the  branches  of  nourishing 
vessels  that  penetrate  the  cells,  in  conjunction  with  the  funicles  of  the  seeds.  Fig.  25,  a 
nucule,  with  half  of  the  putamen  removed,  exhibiting  the  seed  attached  below  the  sum- 
mit. Fig.  26,  the  seed,  with  its  funicle  and  raphe,  seen  laterally.  Fig.  27,  the  same, 
seen  on  the  ventral  face.  Fig.  28,  the  same,  with  the  outer  integument  removed. 
Fig.  29,  the  embryo  enclosed  in  albumen.  Fig.  30,  the  embryo  separated,  seen  on  its 
face.  Fig.  31,  the  same,  seen  sidewise : all  equally  magnified. 
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Plate  85. — Ehretia  elliptica. 

Fig.  1,  the  calyx,  with  the  enclosed  pistil.  F\g.  2,  the  corolla  expanded.  Fig.  3,  the 
same,  cut  open,  showing  the  position  of  the  stamens : all  magnified.  Fig.  4,  a stamen, 
to  show  the  mode  of  insertion  of  the  filaments  and  of  attachment  of  the  anthers  : more 
magnified.  Fig.  5,  the  pistil,  seated  on  a small  disk,  magnified  as  in  Fig.  3.  Fig.  6,  a 
transverse  section  of  the  same,  showing  the  development  of  ^e  cells,  the  position  of  the 
ovules,  and  central  columella,  more  magnified.  Fig.  7,  the  fruit,  in  the  persistent  calyx, 
nat.  size.  Fig.  8,  a transverse  section  of  the  same,  showing  two  bilocular  nucules  en- 
closed within  the  pericarp.  Fig.  9,  external  view  of  one  of  the  nucules.  Fig.  10,  inner 
view  of  the  same,  partly  hidden  by  the  columella.  Fig.  11,  the  membranaceous  central 
columella.  Fig.  12,  transverse  section  of  the  same,  with  its  cords  of  nourishing  vessels 
passing  through  the  apertures  into  the  cells.  Fig.  13,  a transverse  section  of  a nucule 
below  the  summit,  showing  the  channels  for  the  nourishing  vessels  leading  to  the  funicles 
of  the  seeds.  Fig.  14,  another  transverse  section,  across  the  middle,  where  the  cells  are 
entire.  Fig.  15,  a longitudinal  section  of  the  nucule  in  the  line  of  the  aperture  leading 
into  the  cell.  Fig.  16,  a seed  extracted.  Figs.  17  & 18,  the  embryo,  shown  in  front  and 
sidewise  : all  magnified.  Figs.  19  & 20,  the  same,  more  magnified. 


Plate  86. — Botjrreeia  Havanensis. 

Fig.\,  the  calyx.  Fig.  2,  the  corolla  cut  open:  both  magnified.  Fig.  3,  a stamen, 
seen  before  and  behind,  more  magnified.  Fig.  4,  the  calyx  cut  open,  showing  the  pistil 
seated  on  its  small  disk,  magmfied.  Fig.  5,  a transverse  section  of  the  ovary,  showing 
the  mode  of  placentation  from  the  central  columella,  more  magnified.  Fig.  6,  a fruit  in 
the  persistent  calyx.  Fig.  7,  the  pericarp  cut  longitudinally,  to  show  two  of  the  enclosed 
nucules.  Fig.  8,  two  of  the  bigeminate  nucules  separated,  seen  on  the  ventral  angle, 
showing  the  spurious  cells  into  which  the  placentary  vessels  from  the  columella  are  re- 
ceived. Figs.  9 & 10,  a lateral  and  dorsal  view  of  the  same:  all  nat.  size.  Fig.  11,  a 
dorsal  view  of  a nucule,  showing  the  oblique  lines  of  reticulated  cells  with  which  it  is 
there  covered.  Fig.  12,  a ventral  view  of  the  same,  shoAving  the  position  of  the  open 
vacuity.  Figs.  13  & 14,  lateral  views  of  the  same,  upon  its  two  angular  sides.  Fig.  15, 
a transverse  section  of  the  four  nucules,  showing  the  pseudo-cells  filled  with  placentary 
matter,  by  which  they  adhere  in  pairs  and  are  there  attached  to  the  central  columella. 
Fig.  16,  the  central  columellaj  with  its  bundles  of  vessels  leading  into  the  pseudo-cells. 
Fig.  17,  a nucule,  seen  from  above,  showing  its  peculiar  dorsal  cellules  arranged  in  oblique 
longitudinal  lines.  Fig.  18,  a transverse  section  of  the  same,  showing  the  dorsal  rigid 
cellules  and  the  seminiferous  cell  and  placentary  vacuity  placed  within  the  osseous  por- 
tion. Fig.  19,  a longitudinal  section  of  the  same,  showing  the  small  channel  leading 
from  the  summit  of  the  pseudo-cell  into  the  real  cell,  where  the  seed  is  attached  by  its 
funicle.  Fig.  20,  a seed,  seen  laterally,  with  its  funicle  and  raphe.  Fig.  21,  a view  of 
the  same,  on  its  ventral  face.  Fig.  22,  the  embryo,  enclosed  in  albumen.  Figs.  23  & 24, 
the  embryo,  seen  sidewise  and  on  its  face : all  equally  magnified. 


Plate  87. — Crematomia  Gtjildingiana. 

Fig.  1,  the  calyx.  Fig.  2,  the  corolla.  Fig.  3,  the  same,  cut  open,  to  show  the  auri- 
culated  lobes  of  its  border  and  the  position  of  the  stamens  : all  nat.  size.  Fig.  4,  a sta- 
men. Fig.  5,  an  anther,  seen  before  and  behind  : both  magnified.  Fig.  6,  the  calyx,  cut 
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open,  to  show  the  pistil,  nat.  size.  Fig.  7,  a transverse  section  of  the  ovary,  to  show  the 
peculiar  mode  of  placentation  and  the  central  columella,  magnified.  Fig.  M,  a fruit  from 
which  the  fleshy  pericarp  has  fallen  away,  nat.  size.  Fig.  9,  the  persistent  calyx,  with 
the  four  carpophora  or  rigid  portions  of  the  columella  from  which  the  four  achenia  have 
fallen  away.  Fig.  10,  the  four  achenia  higeminately  attached  in  pairs,  as  seen  from 
above,  with  the  four  central  carpophora  from  which  they  are  suspended.  Fig.  11,  one  of 
the  achenia,  seen  on  its  ventral  face : all  nat.  size.  Fig.  12,  the  same,  with  the  deflected 
portion  of  its  carpophorum,  showing  the  lateral  channel  leading  into  the  cell,  magnified. 
Fig.  13,  the  same,  viewed  sidewise.  Fig.  14,  the  same,  seen  on  its  dorsal  face.  Fig.  15, 
a transverse  section  of  the  same,  showing  the  small  osseous  portion  in  the  ventral  angle, 
with  the  lateral  channel  leading  into  the  cell ; the  major  portion,  consisting  of  long, 
transverse,  centripetal  cells,  is  seen  to  form  its  dorsal  substance.  Fig.  16,  the  central 
columella,  which  withers  into  four  rigid  carpophora,  from  the  summit  of  which  one  of  the 
achenia  is  suspended.  Fig.  17,  a longitudinal  section  of  the  same  across  the  ventral 
angle,  showing  the  small  nucumentaceous  portion,  with  the  aperture  leading  into  the 
cell.  Fig.  18,  a seed,  with  its  funicle  and  raphe : all  equally  magnified. 
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Fig.  19,  the  ripe  drupaceous  fruit.  Fig.  20,  the  same,  with  half  of  its  fleshy  pericarp 
removed,  showing  two  of  the  enclosed  achenia.  Figs.  21  & 22,  an  achenium,  seen  on  its 
side  and  ventral  face.  Fig.  23,  a transverse  section  of  the  same.  Fig.  24,  the  persistent 
calyx  and  columella,  where  the  carpophora  are  enveloped  by  fleshy  matter : all  nat.  size, 
and  taken  from  actual  observation. 
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